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Avoid Substitutes 


Look for “Champion” 
on the Porcelain 


T IS EASY to find the spark plug 

that is more profitable for the dealer 

to handle and also gives the consumer 
better service—simply look for the name 
“Champion” on the porcelain. 

Experienced dealers know that to 
point to the name “Champion” on the 
porcelain is their best selling argument. 
It makes sales easy because consumers 
then know the dealer is not trying to 
unload a substitute plug upon them. 

A complete stock of Champion Spark 
Plugs (there is one for every type of 
engine) means a bigger, steadier busi- 
ness for the dealer without wasted sell- 


j xr 
Champion ing effort. 


Heavy Stone Champion Spark Plug Co. 
Price $1.25 Toledo, Ohio 


Champion Spark Plug Co. of Canada, Limited, 
Windsor, Ont. 
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EDITORIAL 















RE you one of the motorists who last winter used an anti- 

freeze compound in a manner which the maker of the prep- 
aration never Specified and then condemned the stuff as being 
no good? If you did such a thing, you had better make sure 
that you followed directions to the letter. The manufacturers 
of anti-freeze compounds have met car and truck owners more 
than half way, and the complete directions printed on every 
label of their products are put there for but one purpose, and 
that is, to make sure the preparation will be used correctly. 


RR 


BVIOUSLY if the motorist does not do his part and merely 

dumps the stuff in his radiator, without following direc- 
tions, he does wrong and one morning he will go to his un- 
heated garage only to find the tubes of his radiator burst or 
the waterjacket cracked. The next thing he does is blame the 
anti-freeze substance, whereas, had he been careful to follow 
instructions he could have gone all winter without worrying 
about the cooling system. 











Following Directions 








OST of the anti-freeze preparations have been put up in 
convenient form, but the amount of water in the cooling 
system together with the variation in temperature dictate to a 
considerable extent how the preparations must be used. All this 
is set forth in the maker’s directions and in every case the big 
thing to watch is that the radiator has no leaks and that the 
hose couplings are in good shape. In fact, new hose is desirable 
before adding the anti-freeze, as after a season’s use the inner 
layers become separated. 
Re 
HE radiator should be washed out carefully with a solution 
of hot soda, which reveals any leaks that exist. These then 
should be soldered. Many anti-freeze substances attack dirt 
and sediment and if your radiator started to leak last winter 
after you added the anti-freeze, it was because you failed to 
clean the radiator and repair the leaks. The anti-freeze told 
you that leaks existed. You probably thought the anti-freeze 
was eating away the metal. Follow the maker’s directions this 
winter and you will play safe. 
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We guarantee that Johnson’s Freeze-Proof has no more effect 
than water on the metals of the radiator or on rubber. 

If Johnson’s Freeze-Proof is used according to the simple 
directions in the proportion shown on our scale, it will abso- 
lutely protect your radiator against damage from freezing. 
We do nct guarantee Johnson’s Freeze-Proof when used in 
ears with aluminum manifolds, although it has been used 
satisfactorily in hundreds of such cars. Water alone often 
has an injurious effect on aluminum. 
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ame FECT THAN WATER On THE 
ALS OF A RADIATOR OR OW RUE 


$1.50 Protects a Ford 


One package of Johnson’s Freeze-Proof (Cost $1.50) will protect a Ford 
to 5° below zero, and two packages to 50° below zero. For larger radia- 
tors or to protect to a lower temperature, use additional Freeze-Proot 
according to the scale on the package. 


FOR SALE BY ALL DEALERS 


Mfd. by S. C. JOHNSON & SON, Dept. A. I., RACINE, WIS. 
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No British Post-War Models 
in Low-Price Field 


From 6 to 9 Months Must Elapse Before 
the Makers Can Start Deliveries— 
Still on War Work 


FOREIGN AUTOMOBILE PLANTS GREATLY EXPAND 


But Manufacturers Still Adhere to Policy of Producing Few 
High-Priced Cars Instead of Many Low-Priced Ones— 
Believe Quantity Production Impossible 











By David Beecroft 
Directing Editor, Class Journal Co 


ONDON, ENGLAND, Jan. 15—Special Cable— 
The British automobile industry has very in- 
definite opinions concerning the future, and at 

this time has no definite program for new models. 

It will be 6 months—with many factories, 9 

months—hbefore any deliveries of post-war models 
can be started. 


A very few makers, not more than half a dozen, 


can be said to have post- 


months on aviation engines and planes. Contracts 
for shell have been cancelled. One or two large 
manufacturers who have been producing aviation en- 
gines will have to continue till August on war work 
and cannot start to produce automobiles before that 
time. 
There are no new Britsh post-war models in the 
low-price field. 
Manufacturers appear 


war models ready. The re- Mr. Beecroft sailed for New York the day this article was more interested in $4000 
mainder are putting pre- cabled. He has been in Europe since November 9 as one Of @ and $5000 ears than they 


war models on the market 


per cent. 


party of American business paper representatives who have a 
been the guests of the British government. The party traveled are in cheap ones. 
at prices increased by 60 = extensively in England, Scotland and France and was afforded 
unusual opportunity to investigate social environment, indus- 
trial pursuits and war activities. All the party returned to 


Ford has no rival; and 
American automobiles sell- 


Many automobile factor- New York on January 2 except Mr. Beecroft, who remained ing at $1000 have few new 


ies will have to continue for to make a tour of the principal manufacturing centers of Italy British rivals. 
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" OMMERCE, if it is to stay, must be 
a constructive force and never a 
destructive thing. 

“We must serve the world if we are to 
be on safe foundations ourselves. 

“The mere entering a foreign market by 
force of cut prices or of off-quality goods 
‘or by ‘dumping’ or by untruthful adver- 
tising, or by force of government aid or 
political power is in no true sense com- 
merce, nor will it last. 

“We must carry the flag as high in the 
commercial world as we have carried it 
before our armies. 

“It means that we are going to play 
the game like gentlemen and make our 
methods such as shall survive because they 
render service. The ancient law has never 
been repealed that ‘he who would be 
chief among you, let him be the servant 
of all’ and America having served with 
her dead and wounded sons in France 





must now serve the world by her factories 
and with her merchandise. 

“That means that we must sell goods 
that others want and not unload those of 
which we would like to rid ourselves. That 
means we must forget there is behind the 
word ‘foreigner’ anything of implied con- || 
tempt. 

“That means that our visions and 
sympathy must be big enough for foreign 
trade; we must be large enough to adapt 
ourselves to it. If we are not, somebody 
else will be. 

“It means that we must win upon our 
effectiveness, not upon our hustle, that 
we must carry our business far because 
It is right that it should go far on its own 
merit. 

“It means a lot of forgetting and a lot 
of learning on the part of many of us.” 
—Wm. C. Redfield, Secretary of Com- 
merce. 














The greatest British effort in this price-class field 
is Crossley, which has a post-war model to sell for 
$2500. 

British makers still favor high-priced cars built in 
small quantities, rather than cheaper cars produced 
in greater quantities. 

The Ford touring model now sells for $1000 here. 
This is an enormous increase and can be ascribed 
partly to increased cost of parts, which are pur- 
chased by the government on a cost-plus basis, and 
partly to higher transportation charges. 

At the present time, the Ford Motor Co. is produc- 
ing 3000 cars per day in its Manchester factory. 
These are produced by special arrangement, under 
which the government imports parts for the Ford 
company. 


Want Import Duty Retained 


London importers of American cars have not yet 
received permission to import American cars, al- 
though a united petition has been made to the gov- 
ernment to let down the bars. 

The opinion is that the government may continue 
total prohibition for two or three and perhaps for 
four months, but any action which is taken will likely 
be somewhat delayed because of the interference 
with other routine matters brought about by the 
Peace Conference. , 

In general, the opinion is strong that the majority 
of British automobile manufacturers will ask that 
the import duty be continued as at present. The opin- 
ion is strengthened by the fact that at the recent 
election four or five large automobile manufacturers 
were put into office, and it is known that they are all 


favorable to a combination of the present import 
duty. 

But it is not the duty which worries British mak- 
ers. Importers of American cars do not fear the 
duty, but they do fear a continuation of the total pro- 
hibition against imports as at present. 

The restrictions against the importation of Ameri- 
can commercial vehicles continue, but special peti- 
tions to the government are being heeded, and un- 
doubtedly trucks will be permitted to be imported in 
limited quantities soon. 

Importers of passenger automobiles are receiving 
permits to import sample machines which can be ex- 
hibited. However, they are not allowed to be s6ld. 

Dealers who import French and Italian cars are 
making strong appeals to the government requesting 
permission again to take up the importation of these 
machines. 

Over 46,000 British war trucks are to be repaired 
by the manufacturers and sold in Great Britain. This 
will extend over many menths. 


Truck Prices Not Abnormally High 


British manufacturers of trucks have reached 
large production, due principally to the stimulus of 
war, and prices are not abnormally high as is the 
case with passenger cars. 

In general, the British manufacturer does not be- 
lieve that he can install such quantity production 
plans as are in use in the United States, and agrees 
that America will monopolize the low-price market. 

The production lessons of the war, learned in turn- 
ing out munitions, have not yet been incorporated in- 
to automobile manufacture. In fact, many makers 
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are quite undecided as to how to utilize the large fac- 
tories—in many cases from three to five times as big 
as before the war—which have been built up. 

These great plants are thoroughly modern. They 
are full of new machinery, which is mostly of Ameri- 
can make. They have central heating plants, excel- 
lent lighting, large canteens, employees’ recrea- 
tion rooms, and Red Cross facilities. 

Furthermore, these enlarged factories are all paid 
for out of profits made in war work. -In addition, the 
companies have made large profits since the begin- 
ning of hostilities. 

The growth in French and Italian factories is 
equally startling. Fiat, for example, has 50,000 em- 
ployees; Renault has 25,000 and other French fac- 
tories have grown threefold and fivefold. Here, too, 
makers all have excellent new, large factories, all 
paid for out of war profits, with a substantial profit 
in addition. 


Renault and Fiat Post-War Models 


Both Renault and Fiat have new post-war models 
ready for the market, and in both cases these have 
been designed for quantity production and low 
price. 

Both companies 
markets. 

Hereafter, all European post-war models will have 
complete electric lighting and starting systems. Even 
old models are being fitted with such equipment. 

The adoption of lighting and starting apparatus 
brings to light the great necessity for international 
standards on such parts as batteries, headlamps, and 
so forth. As it is now, France, Italy and England 
are all making batteries to different standards. This 
will work havoc with maintenance. 


are going out strong after world 


% 


Olympia First Real Exposition 

French manufacturers will show their first post- 
war models at the Lyons Sample Fair in March, 
but the revived Olympia show which is to be put on 
by British makers in November will in reality be Eu- 
rope’s first great exhibition of post-war cars. 

Some of the new features that it is expected will 
be seen are detachable cylinder heads, valve-in-head 
engines and unit power plants. In general, the smal! 
engines will be block fours. But most of the new 
larger engines will be sixes. One or two new eighi- 
evlinder models are expected. American body design, 
with the radiator the same height as the body lines 


Dealers Survived War Well 

British dealers have survived the war in good fi- 
nancial condition and are ready now to start re-sell- 
ing. Many mechanics, drawn into the war, have now 
been demobilized and are anxious to enter the auto- 
It is expected that there may be 
a surplus of agencies. 

Despite the fact that gasoline is now selling for $1 
a gallon, the use of cars is increasing. Thousands of 
cars stored during the war are being brought out, 
cleaned up and started to running once more. 

Manufacturers of ignition apparatus and other ac- 
cessories whose plants were greatly enlarged during 


— a 
moodle business. 


/ r, 


the war are all ready for a big peace production, and 
already the manufacture of straight-side tires has 
been started by the largest tire manufacturing com- 
pany. , ' 

All automobile factories started to operate on a 
47-hour week on January 1. Work begins at 8 a. m., 
with 45 minutes for lunch. The Ford company de- 
creased its working hours from 48 to 40 per week 
and now assembles three more chassis per day under 
the shorter schedule. There have been many strikes 
due to the shorter hours because they upset the tra- 
ditional methods of home life, women refusing in 
many cases to prepare late breakfasts. 


Dismissing Hundreds of Women 

Many of the large factories are dismissing hun- 
dreds of women employees becaus@ the labor unions 
insist that women gave higher production and more 
accurate work than men. 

The manufacture of aviation engines and planes 
has slowed down considerably and large plane fac- 
tories will be three or four months completing exist- 
ing contracts. There are quantities of planes waiting 
for engines. However, several automobile makers 
have succeeded in getting airplane contracts reduced, 
thus permitting them to get back to car production 
sooner. 

Progressive systems for the production of cars 
and trucks are used by only two companies—the 
Ford Motor Co. and the Associated Equipment Co.., 
the latter being the maker of the London buses. This 
company has built 15,000 war trucks and is by far 
the largest truck maker in England. 


Few Modern Assembling Methods 


Other manufacturers are assembling in the old 
way, using hundreds of needless workers. All Eu- 
ropean factories are wofully lacking in racks and 
stands for materials passing through the factories. 
In consequence, floors are cluttered and finished 
parts too often are laid among the disorder. The use 
of electric industrial trucks is confined to a few fac- 
tories and multiple spindle machinery is used in only 
four or five plants, and is not yet nearly as gen- 
eral as is the case in America. 

The heads of British factories all complain that 
workers endeavor to do as little as possible and get 
as much pay as possible. At the same time, too many 
makers are following the same policy of selling au- 
tomohiles at the highest prices and manufacturing 
as few as possible. 

British dealers complain that British factories do 
not give quick service on spare parts and that serv- 
ice is still only vaguely understood. War has hamp- 
ered such work, but there remains ground for much 
criticism. 

During the war, British makers were greatly 
hampered by the government. The industry was sup- 
pressed more than was necessary. Many plants 
which were turned to shell production suffered 
great losses of skilled workers, and have now to re- 
build their working forces. 

British makers admit that going into war was 
easy as compared with the problems involved in get- 
ting back into peace production. 
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1919 Engineering Trends 


Development Indicates 
Important Future Changes 





Stagnation Brought About by War Has Created Unparalleled 
Opportunity for General Re-designing 


Average Price Now on Level with the Pre-War Car and Not 
Likely to Go Down for Some Time 


Few Mechanical Changes Because of Scarcity of New Models 


Brought Out Last Year 


Importance of Simplifying Small Details of the Chassis 


Becoming Better Realized 


Six-Cylinders and Overhead Valves Likely to Manifest Steadily 


Increasing Popularity 


By A. Ludlow Clayden 


T has been the custom of AUTOMOTIVE INDUSTRIES each 

year to analyze the trend of automobile design and of 

engineering as shown in the passenger cars of the 
year. These analyses have hitherto always shown ten- 
dencies very clearly, and a study of the curves published 
one year can now be seen to have been almost invariably 
a true indication of what was to follow during the ensu- 
ing period. 

For the successive years up to January, 1917, progress 
was regular and recordable, but at the end of that year 
it was obvious that passenger car design had been stag- 
nated by the war. One could see the increased price due 
to rising material and labor markets, the lack of new 
models due to engineering activities being concentrated 
upon aircraft, tanks and multifarious other weapons. 

None the less, there were changes in the tables and data 
published Jan. 3, 1918, because many new chassis were 
ready before the United States declared war. 


Changes Due to Eliminations 


This year such changes as appear are due mainly to 
eliminations. Every feature of the automobile analyzed 
in detail shows some change, but this is because many of 
those chassis included in the calculation of the averages 
last year have been taken off the market and have not yet 
been replaced by new designs. Some notable absentees 
will be observed by a careful study of the specification 
tables, and, of these, many are firms that will soon have 
new cars but whose experimental work is not far enough 


ahead to enable them to say with certainty what the 
specifications will be. 

Of the cars remaining, many have been unchanged for 
nearly 2 years, so the trend curves and tabulations may 
be said to indicate negative development rather than 
positive trends. It is safe to say that in another 12 
months’ time a good half of the chassis now listed will 
be remodeled. There will be many entirely new cars— 
some new makes even. Price, now at a zenith, must fall 
again, or if the costs of material and labor remain at 
near their present level, then cheaper types of machines 
will be built—possibly smaller in size and less lavish in 
equipment. 

It was never so hard to predict engineering tendencies, 
nor was the immediate future ever so teeming with possi- 
bilities for new and good ideas. In 1915 the average en- 
gineering quality of the American.passenger automobile 
improved enormously; it was the banner year for new 
cars, for higher efficiency, lighter weight and greater 
convenience for the owner. The,gyear 1919 bids fair to 
equal if not surpass that of 1915. 


Much That Is New Is Coming 


There are several reasons why much that is new should 
be anticipated. Firstly, owing to the aforementioned 
war stagnation, there is a majority of chassis which are 
due to change; it is time to market new models from the 
merchandising viewpoint. 

(Continued on page 94) 
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Automobile Engineering Tendencies 
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Compared with figures for the average car last year, the 

number of crankshaft revolutions per mile has increased from 

2500 to 2750, and this, of course, has caused a corresponding 

increase in the number of cubic feet of mixture per mile re- 
quired by the engine 


The bore of the average engine this year has decreased .03 in., 

whereas the stroke has increased .02 in. This accounts for a 

corresponding increase in the stroke-bore ratio, which amounts 

to 0.17. The average cylinder size of to-day is approximately 
3% by 5 in. 
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The valve-in-head engine still shows a slight increase, the 

figure last year being 22.2 per cent, though the gain is not as 

great as expected. The T-head engine shows quite an in- 

crease—from 6.8 per cent to 12.75 per cent—and the L-head 
has dropped from 63.5 per cent to 56.9 per cent , 
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In the drive of accessories, tendencies have not been so closely 
followed. Helical still leads, after its phenomenal gain in 1914, 
but both this and chain have dropped off slightly this year. 
Spur gear drive has increased slightly from 2 per cent to 
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The great gain in the location of the gearset in unit with the 

engine, which became apparent in 1914 and 1915 and dropped 

off in 1918, made a big gain again this year, jumping from 

71 per cent to 79.3 per cent. The two other locations both 
show a slight decline in use 
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The percentages of disk and cone clutches in use show very 

little change since 1916, when a decided preference for the 

disk type first became a noticeable trend. This year, as was 
the case last year, they are both holding their own 























90 AUTOMOTIVE INDUSTRIES January 16, 1919 
THE AUTOMOBILE 
e e 
1919 Passenger Automobiles Listed ' 
y | | Ti | i. % RARE: Rice 
‘ is ~ s LUBRICATION | CARBURETION | IGNITION | ELECTRIC SYS. CLUTCH 
| | 3 lBw| | 3 | a 
| | == oo |” | 3 | | | 
MAKE AND MODEL | Wheel-| = Bore |= & Make of | : | Cam- | & | | | 
| base | 2 and | 275 Engine z shaft | © } | oe | 
‘S | Stroke | O:5 | £ | Drive | 5 Type of | Make of Fuel | Sys- Con- | Generator | & | — 
| s Inches is} id | = System Pump | Carbureter Feed | tem Make | trol | Make | 3 Make Type 
| | } I 
ee me = samen Memenenne Gamean wane mes tas | a oe = — 
RC 41) 112 4 |334x5 | 221 |Own.... L.. . |Helical. | Ther. .|Cire-Spl.... Piston... ./Stromberg.., Vacuum. 'Single...!Conn...|Hand.. |Auto-Lite....| 6 |Borg & Beck. Plate.. Own 
Re SP B| 122 | 6 \34%4x5 | 230 |Rutenber....|T.. . |Helical. |Gear.’|Cire-Spl.. ..|Eccentric.|Zenith. .... Vacuum. |Single... |At Kent. |Hand.. | Westinghouse 6 |Borg & Beck. |Plate., Gran 
| | | | | | | 
Anderson.........400-G) 120 | 6 |3)4x514) 303 |Continental..|L...|Helical. |Cent..|Circ-Spl.... Piston....|Zenith..... Vacuum. |Single...|........ Hand..|Westinghouse| 6 |Borg & Beck. |Plate., Grar 
Anderson. ..400-A-C-D-E| 120 | 6 3} at 224 \Continental.. HL. . |Helical. |Cent. .|Cire-Spl.. ..|Piston....|Zenith..... Vacuum. |Single.. . |Conn. .-|Hand..|Westinghouse| 6 |Borg & Beck. |Plate.. Durs 
| errr 8-18) 130 | 8 \314x5 | 332 l\Own........ |L...|Helical. | Ther .|Pressure....\Gear.....|Johnson.... Vacuum. |Single...|Remy...|Hand.. Bijur....... | 6 lOwn........ Plate.. Own 
err ..- 6-39} 120 6 (36x5 | 230 |Rutenber....|... .|Helical. |Cent. .|Splash-Pres.|......... |Rayfield.... | Vacuum. |Single. ..|Remy...|Hand.. |Remy. ....--| 6 |Borg& Beck. |Plate., |  Grar 
Biddle... ....2cc0++e0Kt} 121 4 \334x5}4| 226 |Buda... L.. \Helical. |Ther. . |Cire-Spl. ...|Gear.....|Zenith..... Vacuum. |Single. a Fiseman.|Hand.. G&D....... 6 |Warner.....|Dsk.. War 
ees = : ede | on Sees Ss | 
a B4-24/ 104 | 4 36x54) 164 |Own........|L...|Helical. | her. . |Cire-Spl. .-.| Piston... .|Dave-Buick.|Gravity. |Single. ..|Conn...|Hand..|Auto-Lite...| 6 |Own........ one.. Own 
‘ | a | | . | —_ | i 
BN oc cavceievess ces H/118-124) 6 326x474) 242 |Own........|I.. ween pines \Ciro-Spl. aes ee |Marvel..... |Vacuum.|Single... : |Delco. : ‘| erga ee a Disk.. Own 
oe a ae | | 
CL cckdessewenet §7|125-132| 8 |344x5%| 314 |Own......../T... Chain... Cent. |Pressure. .. Gear..... |Own cieia Gian Pees. ate. Deleo...|H & A.|Delco....... 6 |Own....... Disk.. Own 
| | | | | | | | j 
icsiudesanunansimes Uj} 125 «| 66 3}4x5i4 | 303 |Continental . | L. Helical. |Cent. .|Splash-Pres. Piston... .| Rayfield. ...| Vacuum. |Single.. . Westing. Hand. Westinghouse 6 \Borg & Beck. |Plate.. Gra 
} | | ae | | i } 
ee 6-30) 117 | 6 34x44) 224 \Own I... \Chain. 7 ‘$8 : |Splash-Pres. Gear..... |Stromberg. .|Vacuum. Single...|Remy... |Hand. -|Auto-Lite....} 6 a Disk. . Own 
| | s | i | | - | | | } 
cs cities ane ane 123 | 6 |344x5 | 289 |Own........ L...|Chain..|Cent..|Cire-Spl. . . | Piston. ..|Rayfield....| Vacuum. Single... /Bosch... Hand. .| Westinghouse 6 |Borg & Beck. |Plate,, Own 
2 loa ' | | } | 
eee FA| 108 | 4 |34§x514| 224 |Own..... I... |Helical. |Cent..|Cire-Spl....|Gear..... \Zenith pees Vacuum |Single...|........ \Hand..|Auto-Lite....| 6 |Own..... Cone.. Own 
Chevrolet.......... 4-901 102 | 4 3tix4 171 \Own......../L...|Helical.|Cent..|Cire-Spl....|Gear.....|Zenith..... Gravity |Single...|........ |Hand..|Auto-Lite....| 6 |Own..... Cone.. Own 
INE wkisicow akan D) 120 | 8 |33x4 | 286 |Own........|I... Helical. (Cent. |Cire Spl... Gear..... |Zenith..... Vacuum. |Single.... | Vewnsees |Hand. . | Auto-Lite... .| 6 |Own..... Cone.. Own 
| | | | | | j ' , 
Ge acaneedeeessns 870) 127 8 34x44) 346 |Northway.../|T.. .|Helical.|Cent.. | Pressure. ..- Gear... . .|Stromberg..|Vacuum.|Dual....|Deleo...|/H & A. |Deleo Pest 6 |Northway Cone.. Nor 
, | ; Ba } | | | 
Columbia....... Cd & CF) 115 =| 6 (314x414) 224 |Continental.. |L.. . |Helical. |Cent.. |Splash-Pres. Piston. Stromberg. ./Vacuum.|Single... |At Kent.|Hand.. |\Ward-L..... | 6 |Borg & Beck. | Plate.. Dur 
| | j | | 
SR C-51) 125 6 |314x5 | 289 |Continental..|L...|Helical.|...... |Cire-Spl. we+|......... | Rayfield... . Vacuum. |Single...|Deleo. .. |Hand. . |Dyneto. ....| 6 {Borg & Beck. |Plate.. Mut 
Crow-Elkhart....... K-36| 115 | 4 \316x5 | 192 |Gray. I...|Spur... |Ther..|Splash-Pres. Gear.....|Zenith..... Vacuum. |Single....| REE Be: \Hand.. |Dyneto...... | 6 \Borg & Beck. |Plate.. Cov 
oe | . os | | ; a _ 
Cunningham. .......V-3)132-142) 8 334x5 | 442 |Own.... r.. . |Helical. \¢ ent..|Pressure....|Gear.....|Stromberg. . | Vacuum. |Single. .-|Deleo...|Hand..|Westinghouse| 6 |Brown-Lipe.. Disk.. Ow 
} | ' | | | 
. - a . | . - , . lee | | ‘ : } 
PR cecacdecundde B} 127 8 '34x5 332 |Hersh-Sp....|L...|Helical.|\Cent..|Pressure....|Gear.....|Zenith. ....|/Vacuum.|Single...}........ |Hand..|Westinghouse| 6 |Brown-Lipe..'Disk.. Bro 
| | j | | | | | 
iabksewentins L-35| 112 4 334x5 166 |Lycoming. . . |L...|Helical.|Ther..|Cire-Spl....|Eecentric.|Carter.....|Vacuum.|Single.../Conn...|Hand.. ey ....| 6 |Borg & Beck. | Plate.. Gra 
| | | | | | | | | | i 
Dodge Brothers......... 114 4 |376x414! 212 |Own L...|Helical. \Cent. : \Cire-Spl. Toe Eccentric. |Stewart od 'Vacuum. OS SS See. H & A.|North East..| 12 |Own...... Disk.. Ow: 
| | | ! | | 
BO a eennwceo 6-80} 132 | 6 4 x5 377 |Own......../[...|Helical. Cent..)Pressure..... Gear.....|Stromberg..|Vacuum.|Single...)........| Hand.. | Westinghouse 6 |Brown-Lipe.. | Disk.. Ow: 
eer ..... 15) 10542 | 4 32ox5 | 192 |Lycoming L.. . |Helical. |Ther..|Cire-Spl....|Piston....|Carter.....|Gravity.|Single...|Conn...|Hand.. ‘Westinghouse 6 |Own....... Co Me 
le | | | | | | | 
Elear.........0.-0000. 4) 116 4 314x5 | 192 |Lycoming.. .|L... . |Helical.|Ther..|Cire-Spl....|Eccentric.|Carter. . ... Vacuum. |Single...|At Kent.|Hand. .|Dyneto...... 6 |Mechanics. .. | Disk.. ate 
Elear...... eae => 6) 116 6 |3)4x4}4)°224 |Continental..|L.. .|Helical.|Cent..|\Splash-Pres. | Eccentric .|Stromberg. . |Vacuum.|Single.. . | At Kent.|Hand. .|Dyneto......; 6 |Borg & Beck. | Plate.. Mu! 
| | | | | | 
0 ae ree -H} 118 6 '314x414| 196 |Falls........ F... |Helical.|Ther..|Splash-Pres. |\Gear..... \Stromberg. . | Vacuum.|Single.. . | Wagner..|Hand. .|Wagner..... | 6 |Borg & Beck . | Plate.. Me 
hs tieennevacende A) 10816 | 4 334x5 | 179 |Own........ Ff... Helical. |Ther.. \Cire-Spl. .--|Piston.... Own gaa Vacuum.|Single...|Delco...|H & A. [Delco Reseed | 6 |Own..... ..|Disk.. Ow 
| | | } | | 
Ford...........++.+:. T| 100 4 \394x4 | 177 |Own........ L...|Spur.../Ther..|Splash-Grav|......... Holley-Kng.|Gravity. |Single...|Own..../Hand..|............ ee eee . . Disk... Ow: 
| | | 
PRs Po cnvnenecets 115 | 6 3%4x4 | 199 |Own........ [...|Helical.|Air... |Splash-Pres. i aa Own......./Vacuum.|Single.../At Kent.|Atmte..|Dyneto...... 12 |Borg & Beck. |Plate.. Ow 
| 
Harroun............Ael| 106 4 34x54) 174 |Own........ [.. . Helical. |Ther. .|Splash-Pres. | Piston... .|Stromberg. . Vacuum. |Single. .. |At Kent.|Hand../Remy....... 6 |Own........|Cone.. Mec 
Haynes.............. 45) 127 6 \314x5 | 289 |Own........ L.. . |Helical. Cent. .|Cire-Spl....|Piston... .|Rayfield. and Nesanie. on Eee Seen nne Hand..|Leece-N.....; 6 |Borg & Beck. Plat:.. ~_ 
Haynes....... oo. -46)....... 12 |234x5 | 356 |Own........ I... Chain. .|Cent..|Pressure....|Gear.....|Rayfield....|Vacuum.|Single...)........ Atmtc..|Lecce-N..... 6 |Borg & Beck. Plate . m 
te ~pa EE 198) 116 8 3 x434) 240 |Own ...|-+++|Spur. .. (Ther. .|Splash-Pres. | Piston... . ‘Stewart. ...|Vacuum.|Single...|At Kent./Hand..|Splitdorf....| 12 |Own... Cone.. on 
Hellier............-206) 116 6 314x444) 224 |Continental. .. Spur... /Cent..|Splash-Pres. |Gear...../Stewart....|Vacuum.|Single...|Remy...|Hand..|Splitdorf....| 6 |Own..... Cone.. I 
} | | | 
eee eee eee 6 334x414) 245 |Own........ 1...|Helical | Air. ...|/Splash-Pres. Gear... ..|Neweomb...|Vacuum.|Single...|Eiseman.|Atmte..|Dyneto......, 12 |Brown-Lipe.. Disk.. Bro 
Hudson.............. Mj) 125g | 6 3)4x5 | 289 |Own........|L...| Helical. Cunt... Cirotpl. .. Piston.... Own......./Vacuum.|Dual....|Delco... Hand../|Delco....... 6 |Own..... Disk... Ow 
Hupmebile............ Ry 112 4 3}4x5)4) 183 Own........|L... Chain..|Ther..|Pressure.... Gear... . . Stromberg. . Vacuum. |Single...|At Kent./Hand..|Westinghouse, 6 |Own..... .. Disk. 9m 
| | | 
; «al | | : Coy 
BE: éeccacvvedesess! oan 8 |3 x34! 198 |Ferro....... I Helical. |Ther..|Pressure..../Gear.....|Zenith.....|Vacuum.|Single.../Remy...|S-A....|Auto-Lite....| 6 |Borg & Beck. Plate - 
OE FL 6 3)x54| 303 |Continental..|L.. .|Helical. |Cent..|Splash-Pres. Piston... .|Rayfield....|Vacuum.|Single... ..|/Hand.. | Westinghouse 6 |Borg & Beck. /'late.. Bro 
rere 127 6 314x514) 303 Continental..|L...|Helical.|Cent..|Splash-Pres.|Piston....|Stromberg..|Vacuum.|Single...|........|H & A.|Bijur........ | 6 {Borg & Beck. | Det 
ME cosvivecenecess F! 120 8 |3 x5 | 283 |Own......../.... Chain. .)Ther.. Pressure....|Gear.....|Ball....... Vacuum. |Single...|At Kent.|/Hand. .|Bijur....... 6 |Borg & Beck. Plate. | Ow 
Eee ae 124 6 335x514| 284 |Own........ L...|Helical. |Cent..|Splash-Pres. Gear... .. Stromberg. .|Vacuum.|Single...|Remy...|Hand..|Remy.......| 6 |T.W.Warner e.- | I 
ABBREVIATIONS B & R—Ball and Roller Ell—Elliptic Imp—Impeller } 
2-pt—Two Point B R & P—Ball, Roller and Piain F—1 Valve in Head, 1 in Side K—Knight Type , 
% EM—H% Elliptic C & C—Cup and Cone Float—Floating L—L-Head 
% Float—¥% Floating Cant—Cantilever Fric—Friction Mag—Magnetic 
%4 Plat—¥% Platform Cent—Centrifugal Gear—Gear Pump Non-Spl—Non-Circulating Splasi 
Amid—A midships Cire-Spl—Circulating Splash H—Horizontal Opt—Optional 
Atmtc—A utomatic Dual-D—Dual Double H & A—Hand and Automatic Plan—Planetary i 
B & P—Ball and Plain D V —Dual Valve I—I-Head Plat—Platform 
/ 
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BEARINGS | 
GEAR 
TRANSMISSION RUNNING Por 
cea : | | | shaft | 
—_—_—_— ar ' | oa — 
| | | Ratio TIRES | | glakeet. | okect | Beate) | gg | 3 | MAKE AND MODEL 
— = See Rear = , ometer Number id < = 
. a 2: oO ee ~ 
mies A —————| Final | Torque | Make of Bese Direct Wheels | Springs | | | 3 3 | 
| z «» | Drive) Taken hoor | ome | | | 2 g 
| Loca- | 5% | = al His Front | Rear | | 
Make | tion sé | ee b | | 
—|— | er | | | Dla; | ROD secicniecouene 41 
as | | | . — .+ +++ (Plain 2... Ball... . |Roller../Roller.. |Al 
ia Unit M..| 3 \Sp-B..|Spcings...|Adams...(8¢ Float.) 4.45 |32x314|/32x314| Wood. . . SE pause Ditweiler.. . . sae Lee 3... /B&R... (B&R... |Ball....|American...........-. B 
Bicnw saeco + a . .. {Plain 3... noel Beis oo. - |AMOFICAB....... 
Grant-Lees [Unit M..| 3 Sp B...[Spings.. Salisbury. |Semi-F.. 4.42 32x4 (2x4 ong 3...++/Gemmer.. ... Van Sicklen ” “a oo ‘ 
asin) nak, ; .. Stewart..... Ce eee ae ee | ee 00-G 
Unit M..| 3 |Sp.B.. springs. -|Columbia.|Float... 3.53 |33x4 |33x4 wee. *s - biess-sis am higaie's — ane ae. |....... Ball... .|Anderson. . .400-A-C-D-E 
ate eS. . — : f 3 |Sp.B../Springs...|Columbia.|Float.... 4.58 (33x4 |33x4 00 - woee+(JACOK....... ve ey SR HNN ay mali a nat 
urston..... bi: | | = } ° 2 Ld Bs vee r..| Apperson...... 
id...| 3 |SpB lnecingn .|Own.....|24 Float.) 4.25 |34x434/34x414 Wire... 94-Ell...Own........ Van Sicklen -— ia a 
Own........|Amid... p-B..| al | is | Wood... {SE ais Stewart.....|Plain.....|Ball....|B&R...|Ball....|Auburn............ 
Grant-Lees. .|Unit M..| 3 Sp.B. . |Springs.. .|Columbia.|34 Float. “4.42 (34x4 |34x4 ood... eaten ee no nay og Sy nay =D . 
mae Ic ‘ | Sean. | $2x4 |Wire....|S-E..... Gemmer.,...'Stewart..... \Plain 3... nee 
Warner.....|Unit M..| 4 Sp... Springs. | American. |Float. -- 4.41 32x4 . - ae = . —_— Plain 2... |BR&P..|Roller..|Ball....|Briscoe........... B4-24 
| P 1 a | Sa Wn......../stewart..... woe 
Own ...jUnitX..| 3 ease ‘ates Lo Se \Semi-F..| 4.23 30x34 30x314| Woo , ii lcnieiislsldl bom eeeindewoeeee ONES s wxecauveenstes H 
| | | : ES eee 2 Stewart..... jreseeees *| 
ee a i Sn Seana (Own.....|Float.... 4.07 33x4 | - IB&R...|Roller...{Rotler..|Codillee.............. 57 
| | 5 |Wood...|Plat....|Own Van Sicklen.. |Plain 3... |B&R.. 
Own Unit M..| 3 |Sp.B.. Springs... Timken. .|Float... 4.44-5.07/35x5 |35x5  |Woo as SONAR ewsteumaaa : Ca ie ilies Mee, ‘ 
ah at aiid. Waele. | Baieee<.c~ tewart..... in 3...|B&R... es * 
Grant-Lees. .|Unit M.| ee | ee ee ~~ ig Stewart Plain 3... Roller.. |Roller..|Roller..|Chalmers.......... 6-30 
: | ie a 32x4 |Wood.../S-E..... Own........ Stewart..... aes | 
Qwn........|UnitM..| 3 |Sp.B../Springs...|/Timken..|Semi-F..) 4.75 32x4 Ball 3... ,(Ball....|Ball....{Roller..|Chandler............. sn 
| | 34 Float. 4.40 (34x4 |34x4 |Wood...|S-E..... Opt... 6.6 )eeeeeeeee eee] all3.... 
Own........|UnitM..) 3 \Sp.B..'ToreA..../Own..... 34 Float. : ™ ; Plain 8 B&P... |Roller..|Ball.... Chevrolet Ree aes {BA 
" lo as | |34 Float. 4.25 32x3¥4|32x314|Wood...|Cant..../Warner.....)--.--.-++ +++ in 3... B&P...|Roller..|Ball....|Chevrolet........ es 
See......-- ae a 3 (Bevel [Soran |Oee CIS Floats) 3.68 30x3}4)80x375|Wood.... Cant..../Warner.....|......;..-.-|Plain 3... R&P... (Roller.. |Roller.. |Chevrolet............- D 
Own -Dait M.| 3. (Bevel. (Tor-A....|Own.....|84 Float. 4.25 34x4° [4x4 |Wood. ogy yore 2 | Ball... B&R... Roller. .|Cole 870 
Wo.... vee] M..| | ‘el _ oc. (Stewart... Plain 3... all... | | = coccccececcocces 
Northway...|Unit M..| 3 pee. . (Springs... |\Columbia.|Float...' 4.45 (33x5 en Wood... * -»+++|Gemmer. ro ag. | — ag ap 
Durston... ..|Unit M..| 3 |Sp.B.. Springs... | Timken. ; (74 Float. 4.75 |32x4 3x4 \Opt...../Cant....'Gemmer..... : : “ nial OR ee nei “ahegeaaameaa jes 
| Dees oe | 
la | z= |Semi- 33x4 |Wood...|Cant....|C.A.S....... ewart..... 
spam sie, ‘ak orca Morya Mg BA ve. 8-E Dit il Plain 3... |Ball... . any -|Roller.. |Crow-Elkhart....... K-36 
lanes 32x314|32x3)4/Opt.....|S-E.....!Ditweiler.... ........--e- a | 
Covert......|Unit on . ‘niin s ueemee a mene i» Pann . Plain 3... B&R... |Roller.. — Cunningham........ V-3 
Ow: Unit M..| 3  |Sp.B..|Springs...|Timken..|Float... 4.08 35x5 |35x5 |Opt.....|34-Ell... Gemmer..... -... me = =a B 
mkoeeis | | | | 4\34x414| Wood. . . |S-E Gemmer Stewart..... Pisin S... [BAIN <c]ecseess a> all 
ipe..|Unit M..| 3 |Sp.B..|Tor-A....|Timken..|Float.... 4.08  34x414|34x44 ++ |SE..... Sears | | te 
Revelige..(UahM..| 3 Bee..i ' '325334| Wood... ./34cHll... 0.4.8 Van Sicklen.. Plain 2... BR&P..|B&R.../Ball....|Dizie.............. 
Grant-Lees. . |Unit M..| 3 |Sp.B.. Tor-A..../Peru..... eee 4.7% 3213)4)821374 senna ini saaeaannae : Ball... . |Roller.. |Roller.. Dodge Brothers......... 
| - 7 4.17 (32 314|32x314 Opt.....|34-Ell... \Own........ Johns-Man.. Plain 3... eid | | 
aaiianiia neg EN ay capa sieht HO | S-E Van Sicklen.. Plain 7... Roller. /Roller.. [Roller..|Dortis............. 6-80 
= . 5 |85x5 | Wood... |S-E..... Warner.,... Van Sicklen.. ae | | 
Own......../UnitM..| 3 |Sp.B.. Springs... | Timken. . |24-Float. 4.08  35x5 oe | 006 | wis rE ag oe ae “ 
Mechanics...|Unit M..| 3 Bevel. Springs... | W-Weiss...|34-Float. 4.07 30x374|30x372 Opt... . Cant... Jacox....... oo Phin 2 \Ball latter |Roller coh ae 4 
Mech 8... | | | BS dl lond:.. IG ca... (See... in 2... bh. «| 2 + {eeeaaalppepadets: 
Mechanica... (Unit 0 3 |Sp.B . Springs... |Saisbury. Floss. .. 4.50 — 32x314|32x3)4 wood. «SE -+-- Roster yaeeer teen es Plain3. Ball... .|Roller..|Roller.. Pe se 6 
perchanics... Unit M..| 3 |Sp.B..\Sorines.., [Salisbury. Float... 4.50 33x4 "|33x4|Wood....|S-E..... Foster... a ee Mi 
ncaa se ‘aa 5.00 33x4 |33x4 | Wood ..|Cant....|C.AS....c0 Van Sicklen.. |Plain 3... Roller.. \Ba +++ |Ro sl a 
remaas voniity Tell ni cakecsh ered cain tae ; | lee Plain 3... Roller... |Roller.. |Roller.. RN ss \cciswieuenane A 
lane Semi- 56 ae IVECO, ois [Petia 9'a/5 | 5 s.srsininiern sie |orsis'eieieia's eine ve | 
es 2 ee eae Oe ie ee | Tr.S-E..'0 Plain 3... Plain...|Roller..|Ball....|Ford................. T 
- Seams.) ‘ 130x334! Wood... /Tr.S-E..'Own........ ..sseeeeeeee 8... | | 
Own........,\UnitM..! 2 (Bevel. Tor-T....|Own..... Semi-F.. 3.64 30x3 /30x3) | | Sees Plain 7... |Ball....|Ball....|Ball....|Franklin............... 
Own. So cieie < AARNE 3 Sp.B. x Springs.. R Own ie i Semi-F. * 4.33 33x44 33x44| Wood. ee |Ell ee ae re Poe wis : om = ane —— At 
' Ivy, ‘. Be ie lain 3... ee tees ee 
Mechanics.../Onit M.., 3 » |Bevel. Springs... Adams...\Float.../ 4.00 30x314 anes ts ad gle anaes vein Plain 3... Ball ‘Ball ‘Ball rae ‘ = 
Pome ele - ti 8 as ain 3... sees pees] anes 4 
F a |g me 3i. . 4.42 34x41 34x44| Wood. .. S-E..... Jacox......- Stewar - 'B ll....|Ball....|Ball....|Haynes biicciumesicare 
ens :+--[Uait M..| 3 SOB. ion. _ se Float, 4.07 34nd}; |S4x454| Wire. .»»|SE..... Jacox....... Stewart... .. Plain 3.. ra SR ae on 
spelen ca a | camel i ae | | ++ Plain 3... Ball....|Ball.... Ball... . |Holli sepepeneones: 
oe _@ 7 5 [otek | Wood... |\Onmts... |(Qwitss.....0.|o<ceseseee In 3 se 
= a Y ae —” ~ eos Sees : £30 ond ‘3x4 |Wood...|Cant....|Gemmer.............20.. Plain 3... Ball a a | 
ee Unit M..| 3 (Sp.B..|Springs...|Own..... = G Van Sicklen.. Plain 7... Roller.. |Roller..|Roller..|Holmes................ 
maar . os 14\34x41%4| Wood... Ell...... emmer..... die . tee 
Brown-Lipe..|Unit M... 3 Sp... Springs... Timken..|Semi-F..| 4.50 34nd} {04x ‘ 7 Stewart Plain 4... Roller.. Roller..|Roller..|Hudson.........,....M 
R 135x414 S-E..... ooee- OUOWAIT..... ale | 
Own .../UnitM.. 3 |Sp.B../Springs...' Timken. .|34-Float.| *4.90 35x4)4/35x474)Opt... .. SE waesaie Van Sicklen.. Plain 3... R&P...|Roller.. Ball....|/Hupmobile............ R 
, , 4s |338x4 |Wood...\S-E..... te ee an Sicklen.. sa tee 
Own........|UnitM.., 3 |Sp.B..|Springs...|\Own..... 24-Float. 4.91  33x4 33x ae Stewart Plain 3... Roller.. |Roller.. Ball... .|Jackson............... 
Seat Sali 5 '37x4 |Wood... Ell...... Foster....... Stewart..... hae : | 
Covert......|UnitM... 3  |8pB.. hailing toutes <oiniseg Mena us 4 E W Stewart Plain 3... Roller..|Roller.. |Roller..|Jones............... 28 
— 5 Sami 5 Rises S-E..... a ee vee 
Brown-Lipe.. |Unit M.. 3 |Sp.B.. Springs... | Timken. . Semi-F. 4.45 34x4 S4x4 Op we a" Van Sicklen.. Plain 3... B&P... Roller..'Roller..|Jordan..............6. 
: ‘ l§ «+++. |9°B,..../Gemmer..... Vai ee wes soe | 
Detroit....../Unit M..| 3 |Sp.B.. Springs... !Timken..|34-Float.. 4.08  32x4 32x4 Opt i snine loin. (eites.lonte..te....-.:-.....: r 
P 4 ee Stewart..... ass oe 
Own........j/Unit M..| 3 Sp.B.. Springs... Columbia.|Float..., 5.00 34x4 34x4 |Opt.. . .- Cant... Jacox seine eGh.. Wiest Mie. ............ 
\32x414|Wire.... 34-Bll... Jacox....... Stewart..... Osi. Sa . 
T.W.Warner,/Unit M..) 3 Sp.B..|Springs...|Own..... Float... 4.58 32x44 |32x4/4| Wire. . As acox - 
1 A ae ce 3. & D.—Gray & Davis 
: spur—Spur Gears Unit-T—Unit with Torque Tube Hersh-Sp—Herschell-Spillman 
Rad Rd—Radius Rods = a Unit-X—Unit with Axle ye ot Aa 2 a 
oS : ( — Cone k arectrtnieilibiiie Nhe gr gg Duplex Leéce-N—Leece-Neville 
en ee ay Ras ae +—Wire Extra - 2 DLs 
oan : -A— ) iym ! : ; ‘ Mass-Ph—Massnick-Phipps 
Shem Automatic Tor R—Torsion Rod “Also, avaiishle—3.77:1, 4.08:1 and Mase-Ph_—-Mossnich- Phipps 
S nite inition Tor-T—Torsion Tube — EQUIPMENT W-Weiss—Walker-Weiss 
Sp.B—Spiral Bevel Tr S-E—Transverse Semi-Elliptic an tng tele Ward-L—Ward Leonard 
Sp.G—Spiral Gear Trans—Transverse 


3 warts West-M—Weston-Mott 
Splash-Pres—Splash Pressure Unit-M—Unit with Motor G.B.&S.—Golden, Belknap & Swar : 
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| | = | | | LUBRICATION CARBURETION IGNITION ELECTRIC SYS. CLUTCH 
Ee | g | s } 
= $s | 3 | = oe ee 
MAKE AND MODEL | Wheel-| =| Bore |22| Makeot |% | Cam-| 2 | - 
| base boo and |.2 | Engine | - shaft| 6 | | © ' 
S | Stroke | 9:5 ls Drive | a Type of | Make of Fuel Sys- | | Con- | Generator | & 
| | $ Inches §S lS | K System Pump | Carbureter| Feed tem | Make | trol Make 3 Make Type iPS 
| « | | | | 
| = = - ae oe | 
| i | ot | mm ¥ 
Ph accnuavecs 6-42-H! 121 6 131¢x414| 224 (Continental. |L... Helical. aa eee Piston... . |Rayfield.. ../Vacuum. |Single...|Conn...|Hand..|Westinghouse| 6 |Borg&Beck.|Plate.. | 
| | . . " | 
Lexington.......... R-19) 122 6 1314x414] 224 |Continental.. I. Helical. Cent. \Cire-Sp ....|Piston....|Rayfield....|Vacuum.|Single...|Conn. . . —_; Westinghouse} 6 |Borg & Beck. | Plate. Gr 
| | m | | | 
Liberty... .ccccces 10-B) 115 6 |314x414| 224 Continental.../L... . Helical. )Ther. . Splash Pres. |Piston... . |Stromberg. ./|Vacuum.|Dual.... Delco... Hand. ee 6 |Borg & Beck. |Plate Ws 
ae . | ; i 
Lecomobile......,...38-2| 139 6 |414x5 | 426 |Own........ |T.. . |Helical. |Cent..|Splash-P * |Gear..... ee Pressure. |Dual-D..|Berling..|Hand..|Westinghouse| 6 |Own........|Disk } De 
Locomobile......... 11-48) 142 6 1414x514] 525 |Own........ |T.. . Helical. (Cent. . Splash-Pres. a _~ See Pressure. Dual-D.. Berling.. Hand..|Westinghouse} 6 |Own........ Disk.. Ow 
| | i 
Maibohm............- B) 116 6 1314x414] 196 |Falls........ II. . .|Helical. |Ther. .|Splash-Pres. |Piston... .|Stromberg. . |Vacuwm .|Single -./At Kent.|Hand..|Wagner..... 6 |Borg & Beck. |Plate.. Ow 
| | ' } } 
Marmon............. 34) 136 6 |334x5%| 340 |Own........ I... |Helical \Cent. . |Pressure. ... Gear..... Stromberg. . |Gravity.|Single.. |Bosch...|Hand.. |Bijur....... 6 |Own........ ICone Me 
Maxwell.............25) 108}4 | 4 |35¢x414) 186 OW ecaincs a \Helical. \Ther. . |Circ-Spl....|Eccentric.|./ohnson....|Vacuum.|Single...|........ Hand. . |Simms-Huff..| 12 |Own......../Cone. on 
| | : 
McFarlan...........-..| 136 6 |434x6 | 573 |Teetor-Hart..|T.. . |Helical. |Cent. . |/Splash-Pres. Piston... .|Stromberg. . |Vacuum.|Double.. |Bosch...|Hand..|Westinghouse| 6 |Borg & Beck. |Plate.. Os 
SUD c.ccceeewesrnees 4|115-132| 4 38x68, 3g eae L...\Chain. |Cent. .|Pressure....|Gear.... |Ball....... Vacuum .|Single...|Berling..|Hand..|Westinghouse| 6 |Own....... | Disk.. | Bre 
| | } 
rere C-42) 127 6 Ig1sx5 | 289 |Own........ |L...|Helical |Cent. .|Splash-Pres. Piston... .|Rayfield....|Vacuum.|Single...|Remy...|Hand..|Remy..... | ee \Cone } Ow 
Mitchell........... D-40| 120 6 34x 249 |Own........ Reee-s Helical. |Cent. . /Splash-Pres Piston... .|Rayfield....|Vacuum.|Single...|Remy...|Hand.. > gabe 6 |Own........ ml Ow 
| | | | 
Moline-Knight........G| 122 4 l4 x6 | 302 [Own........ K...|Chain. .|Ther.. | Pressure. ...{Gear.....|Schebler....|Vacuum.|Dual....|Conn. . . |Hand..|Wagner. .... 6 |Own. ...... Cone.. “a 
iw........ L| 118 4 |gsx5 | 221 |Own........ K...|Chain.. fn I, -- Gear..... Sehebler....|/Vaeuum.}Dual....;Conn...|Hand..|Wagner..... 6 |Borg & Beck.|Plate.. | Wa 
Monitor..........M & oO 117 6 |314x414| 224 |Continental..|L.. .|Helical. |Gear. .|Splash-Pres. | Piston... . |Stromberg.. |Vacuum.|Single...|........ Hand..|Dyneto......| 6 |Borg & Beck. |Plate.. ™ 
ee. ccizcatd 6-36-19 | 114 6 |97%%414| 175 |Coatinental..|... |Helical.|Ther. .|Splash-Pres. |Piston. . . |Tillotson. ..|Gravity. |Single...|Delco...|Atmtc..|Wagner..... 6 |Detlaff..... Plate. ; o 
Ses: nin 125 6 3hexb¥ 303 |Continental.. |L.. . |Helical Cent .|Splash-Pr.. . |Piston... .|Rayfield....|Vacuum.|Single...|Delco. .. |Atmtc.. Delco eae 6 |Borg & Beck. Plate. | Ow 
Moore.........---- 30-C/ 106 | 4 |38/5414| 188 |G.B.&S.....|....|Chain. . |Ther..|Splash-Pres. |Piston... |K-D....... Gravity. Single... Conn... |Hand..|Auto-Lite....] 6 |..........-. Plate. Wa 
Nash....... 681, 2, 3, 4, eine 6 314x5 | 249 |Own....... iI. .. |Helical. Cent. .|Cire-Spl..../Gear..... Marvel.....|/Vacuum.|Single...{Deleo...|H & A.|Delco....... 6 |Borg & Beck. | Plate.. Gra 
} 
re AF3| 128 6 |314x514| 308 |Continental.. IL. Helical. |Cent. .|\Splash-Pres. |Piston....|Rayfield....|Vacuum.|Single...|Delco...|H & A. |Westingh 6 |Own........ Cone.. | Ow 
National............. AK 128 12 lovgx48, 370 |Own........ \L.. . |Helical. |Cent..|Pressure....|Gear..... Rayfield....|/Vacuum./Single...|Delco...|H & A. ape a — } Mu 
EE ee ae 34-B) 112 6 243x434) 177 |Own........ I... /Spur.../Cent..|Pressure....|Gear.....|Marvel..... Vacuum.|Single...|........ Hand../|Remy....... 6 |Northway...|Cone. Me 
Oldsmobile.......... 37A|} 112 | 6 212x434| 177 |Northway...|I...|Helical. |Cent..|Pressure....|Gear..... Johnson... .|Vacuum.|Single...)|Remy...|Hand..|Remy....... 6 |Northway...|Cone.. site 
Oldsmobile.......... 45A| 120 | 8 |97¢543¢| 247 |Own........ T.. . |Helical. Cent. . |Pressure....|Gear. ...|Ball....... Vacuum |Single...|Delco...|H & A. |Delco 6 |Own ..... |Cone.. War 
Olympian. ..... ceee4l 212 4 314x414] 149 |Own........ [...|Helical.|Ther..|Pressure....|Gear.... |Stromberg..|Vacuum.|Single...|Conn...|Hand..|Auto-Lite....| 6 |Borg & Beck. |Piate.. Nor 
Overland........... 90| 106 | 4 \33¢x5 | 179 |Own........ L.. . |Helical. | Ther. .|Cire-Spl.... Piston... . |Tillotson. ..|Vacuum.|Single...|Conn...|Hand..|Auto-Lite....] 6 |Own........ \Cone.. Om 
} | | } | 
Owen Magnetic. ...W-42!------- | 6 lg x51,| 415 |Own........ I... /Spur.../Cent..|Pressure....|Gear..... Zenith. .... Vacuum. |Single...|Bosch...|Hand..|Own...... .| 24 | .s-.-see-es beara Own 
| . 
Packard...... 3-25 3-35)------- | 12 |g x5 | 424 |Own........ es Chain. . (Cent. . /Pressure.. .. Gear..... ae Pressure Single... Delco... H&A. |Bijur........ eee |Disk.. Om 
re | 
DD, Sesicansteaguee 6-55} 127 | 6 /3145514| 203 |Continental..|L.. . |Helical. Cent . |Splash-Pres. |Piston....|Rayfield....|Vacuum.|Single... |Remy...|Hand..|Remy....... 6 |Borg & Beck. | Plate.. ” 
ER cc iain ed a 6-40| 117 | 6 |31Z55 "| 230 |Rutenber....|L anne Haat, aanneortan Piston... .|Stromberg.. |Gravity. |Single...|Remy...|Hand../G & D...... 6 |Borg & Beck. |Plate.. Own 
| 
Petersen. «...<osss- 6-48) 120 | 6 |334x414| 224 (Continental... |L.. . |Helical. |Cent. . |Splash-Pres. |Piston... . Stromberg. . /Vacuum.|Dual....|Delco. ..|Hand..|Delco....... 6 |Borg & Beck. | Disk.. sae 
— | | i) Dur: 
Peerless.............56| 125 8 ig14x5 | 332 |Own........ 2 ae |Helical. \Cent.. Pressure....|Gear..... See Vacuum. /Single...|At Kent.|H & A.|Auto-Lite....| 6 |Brown-Lipe.. | Disk... 
| | | Brov 
Pierce-Arrow......48B-5| 142 | 6 |4uga5s 525 |Own.. ....|DV. |Helica! (Cent... /Pressure.. .|Gear.....|Own....... Pressure. | Double... |Bosch.... Hand..|Westinghouse| 6 |Own........ Cone.. i 
| any. | 0 
Tre 6-45| 120 | 6 \314x5 | 230 |Teetor-Hart../L... |Helical. \Cent. . |Splash-Pres. | Piston... .|Tillotson. ..|Vacuum.|Dual....|Delco...|Hand..|Delco....... 6 |Borg & Beck. |Piate.. ot 
pr Bel | A | Mun 
Premier. ..6C| 12544] 6 [334x534] 295 |Own........ X.. [lial Cent. Splash-Pres. |Gear..... Johnson....|Vacuum.|Single...|Delco...|Hand..|Delco....... 6 |Borg & Reck. Plate. ‘“ 
| : . " | = Detr: 
Sees: T &U| 120 4 |414x414| 241 |Own........ ie wee tems wees Piston... .|Johnson....|/Vacuum.|Single.../Remy...|Hand..|Remy.......| 6 |Own........ Disk. . 
| | | | 0 
RN sss ccamicweiaa, 131 4 |434x6 | 361 |Duesenberg..|F... |Helieal. Cent. . /Splash-Pres. Gear..... Stromberg. .|Vacuum.|Single...|Bosch.../Hand.* |North East..| € |Brown-Lipe.. |Plate.. = 
= | 5 } | Brow 
Reamer. ......cc00- 6-54) 128 6 1314x514! 303 |Continental.. L... Helical. |Cent. .|Splash-Pres. Piston... .|Stromberg. .|Vacuum.|Single...|Bosch...|Hand.. |Bijur........ 6 |Borg & Beck. |Plate.. “a 
| | nw 
Saxon..............¥=18} 112 6 |27x414! 175 |Continental.. |i. Helical. |Ther.. (Cire-Spl.... Piston... . |Stromberg. . |Vacuum .|Single... |Remy...|Hand..|Wagner..... 6 |Own........|Plate.. ‘a 
| | 0 
Scripps-Booth. ...... 6-39, 112 6 |213x434| 177 |Northway.../I...|Helical. |Cent..|Pressure....|Gear.....|Marvel..... Vacuum. Single... Remy... \Hand..|Remy....... 6 |Northway...|Cone.. - 
| T.W. 
NG Ss cusauucneeds H} 108 | 4 |314x414| 173 |LeRoi....... L... [Helton Ther. .\Cire-Spl a rarwielaciine Schebler... . |Vacuum. Single...| puaeneee a erences 6 |Detroit......|Plate.. 
& } | 2 Detri 
0 er 19} 139 | 6 x514| 415 |Hersh-Sp.... 7... Helical. |Cent.. [Pressure Gear..... Rayfield..../Vacuum. |Single...|Bosch...|Hznd..|Westinghouse| 6 |Muncie..... Disk.. , 
| | | } P Mu ( 
Standard.............G| 127 | 8 1314x5 | 332 |Hersh-Sp.... nah Vales tam Yeenueien Gear.....|Zenith..... Vacuum. Single. Split....|Band.. Westinghouse| 6 |Borg & Beck. |Plate.. . . 
| | | | aran 
eee t SKL4| 119 | 4 |334x5 | 221 |Own........ K... Chain. .|Cent.. Splash-Pres. |Gear.....|Schebler....|Vacuum.|Single...\|Remy...|Hand..|Remy....... 12 |Own....... Disk.. , 
| | | | . wn 
eee 74-76| 118 6 1314x414] 224 |Own........ res [Hetica.|Ther..|Pressure.... Gear...../Stromberg. .|Vacuum.|Single...|Delco...|Hand..|Delco....... 6 |Borg & Beck. |Plate.. 
Studebaker.......... EG) 126 | 6 |3%x5 | 354 |Own........ \L.. . |Helical. Cent...|Cire-Spl.... Gear..... a Vacuum. Single... {Remy... |Hand..|Wagner..... 6 |Own...... . .|Cone.. eee 
Studebaker..........EH| 119 6 /344x5 | 289 |Own........ iL.. : |Helical. {Cent. . |Cire-Spl..../Gear..... Ee cavews Vacuum. |Single... \Remy... |Hand. . Wagner..... 6 |Own......- Cone.. Own 
| | | & _| . | a > ee . 
ABBREVIATIONS B & R—Ball and Roller Ell—Elliptic Imp—Impeller } 
2-pt—Two Point B R & P—Ball, Roller and Plain F—1 Valve in Head, 1 in Side K—Knight Type 
% EMN—%4 Elliptic C & C—Cup and Cone Float—Floating L—L-Head 
¥% Float—% Floating Cant—Cantilever Fric—Friction Mag—Magnetic 
¥% Plat—% Platform Cent—Centrifugal Gear—Gear Pump Non-Spl-—Non-Circulating Spicsh 
Amid—Amidships Circ-Spl—Circulating Splash H—Horizontal Opt—Optional 
Atmtc—A utomatic Dual-D—Dual Double H & A—Hand and Automatic Plan—Planetary " | 


B & P—Ball and Plain D V—Dual Valve I—I-Head Plat—Platform | 





Their Technical Specifications—Continued 























































































































— la st BEARINGS 
EAR 
j TRANSMISSION RUNNING G ae 
‘ G shaft | e 
i= - | ear i 
Ratio | TIRES Make of | Moke of | Bea) _ | ¢ | ¥ | staxe AND MODEL 
oa = R — cae Number 3 < 3 
| . — ear ear 5 . ea 
awe tc st a g) a): 
} i) | | te 
| Loca- $3 By ame bai Front | Rear 
Make | tion se 
Pa 
Sees _— | 
a ; - 
| i . [Bat Ball....|Roller..|Kline............ 6-42- 
; \Springs...|Heas,....|84-Float.| 4.80 [s3x4_ [3x4 [Wood....|2¢-BUL...|Woblrab.....[Stewart.....|Plain 3... Bat... ; 
Ceeabices. COTE.) 5 R.A... -.-- i | Stewart.....|Plain 3...|Ball....|Roller.. |Ball....|Lexington.......... R-19 
W. [Unit M..| 3. |Sp.B..|Springs...|Hess.....|Float....} 5.00 |34x4 {34x4 {Wood... |S-E..... /7.W.Warner. |Stewart. .... 6 Hy mi 
7 — . as | "ee Plain 3... |B&P... |Roller.. ct) ae 
cs | Detroit....../Unit M..). 3 |Sp.B.. /Springs.../Timken..|Semi-F..| 4.75 |32x4 i 26k Ks aap feos Plain 7...|Ball.. . .|Ball....|Roller.. Lecomebile......... 38-2 
ea |Amid 4 |spB..|Rad-Rod. |Own..... Float...| 4.07 [a5x5 |35x5 |Wood...34El...|0wn........ ceat---- Eee. ae a. oe oe 11-48 
K WN. wee] BU. oe . es “Rad |\Own Bae 8 ae o 135x. | wee > eos (UW. . cee eee - P 
TS. | Sf | in3... B&R... |Ball....|Maibobr............. B 
win ; : . s i Peru....|Float...| 4.50  |32x334/32x314|Wood. . .|S-E..... Ja00x....... Stewart..... Plain 3... |Ball.... 
| Mechanics.../Unit M..| $ [Bevel: /Springs.... Van Sicklen..|Plain 4...|/ppgp_.|B&R...|Roller..|Marmon............ 34 
‘ 0 Unit-T 3 |Sp.B ‘Tor-A er a. eee 34-Float.|3. 69-4. 00/32x414/32x414| Wire... .|Trans...|Gemmer.....|Van Sicklen.. “e or’, sag ean m 
WT. we cccee ee are ar x a ee. |Plain 2... &P... aS ee ere 
e. Own Unit M..| 3. |Bevel. |Springs...|Own.....|34-Float.| 3.58 |30x834|30x3 |Wood...|S-E.....|Own........ Stewart ae ‘ , ann... 
, OWN....---- | oe i Ba : = +. |WieParian...... 
é | Brown-Lipe..|Amid...] 3 Sp B. .|Springs... Timken. .|Float...| 3.50 |35x5 |35x5 |Wood...|S-E..... Gemmer.... . . Stewart. . sia — aim. Witten. Wincor... P 
E. sec ‘ : 1 1 t.....|S-E..... Gemmer.....|-.-.---+0s-- ain o..-| Ball... oe = 
Own........ |Amid... 4 |Sp.B..|Springs...|Own.....|Float...| 3.62 |32x434|32x44|Op Plain3...lnan,_ |Rolle...Roller.{Mitcholl........... Caz 
ne. —_ a Sp.B. . |Springs.. .|Own..... Float...) 4.41 |34x4 |34x4 ee a ee - » a triste "Plain 3... /pgp’” | |Roller..|Roller..|Mitehell........... D~ 
De.. REE Amid. . “a rey Float...| 4.41 |32x4 -|32x4 ---|Cant..../Own....... : , 
ae. Amid. 3 |Sp.B..|Springs.. .|Own...... wy . Plain 3... |Rofler,_ |Roller.. Roller... ino Seta ieee ¢ 
ne.. . i 34. .| 4.12 |35x41¢|35x434| Wood... |Trans...|Taeox.......|---+----+0- in3... Roller. |Roller..|Moline-Knight........ 
™ 8 Sere) 6 § eee eee) SS es ee Plain 3...|Roller.. ae 
a | Warner......|Amid... p.B.. 4.00 leant lenes |Weed...is¢20...l0.08.......|iewnrt..... Plain 3.../pay....|B&R...|Ball....|Monitor.......... 
| Grant-Lees..|Unit M..|. 3 |Sp.B..|Springs...|Adams...|Float... . x aig io eee ee Ral! Roller... | Roller... 
my : Springs.. .|Own..... Float...) 4.75  |32x314/32x314|Wood...|+E.....|Warner......]---++++++++- Plain 3...}poq)’' |Roller..|Roller.. 
- --. bes Unit M. 3 OB. a: Thnken 34"Float. 4.60 (35x414/35x4)4| Wood... .|3-E.....|Warmer...... Joeeeeeeeee: a Ball... . svg a a ten 
' arner..... ss eee Plain 3...|Banl i | ee | Se 
te.. | = 5 oe a Ae Ae) ae (rere all... 
Grant-Lees..|Unit M..) 3 |Bevel. |Springs...|Peru..... ee a Stewart Plain 3... |Roller, .|Roller.. |Roller..|Nash....... = Teee 
le : Jood...|3-E..... ee Stewart. .... ies . 
ite Own........|Unit M..| 3 |Sp.B..|Springs...|Own..... Semi-F..| 4.50 |33x4 |33x4 |Wood.. .|5- ye ae Plain3...|pay,_._|Roller..{Roller..|National............ “ 
me. | ; : 1 14|Wood.. .|Cant..../T.W.Warner. |Stewart..... +1 Q | pall.... ~~ eee 
— Hi = Muncie. ....|Unit M..| 3 Sp.B.. |Springs.. . |Columbia.|Float...} 4.58 poe 4: Wood... Cant. : . "TW Warner. |Stewart. .... Plain 3...|Bajj’’|Roller. |Roller. .|Nationa! 
a a ee ee Plain 3 B&R...|Bell....|Oakland........... 34-B 
e. Prenneaggiii as Wood...|3-E.....|Tacox....... Stewart.....|Plain3...)pay).. | B&R... |Ball... . 
n T.W.Warner,|Unit M..| 3 |Bevel. |Springs.. . West-M. .|34-Float.| 4.50 |32x4 |32x4 > a ; i Plain 3.../p¢p___|B&R....{Roller.. Senet bs eveewees | 
ne. | - 4 |32x4 |Wood...|+E.....|Northway...(Stewart..... in 2...\map’’’|B&R...|Roller..|Oldsmobile.......... 
ne.. vene.. --[Usis u.. : a8.. ee... a er s ee ee 34x4 |Wood.. wil... Stewart... Plain 2.../R4p Roller " oi 
Northway... |Unit M.. p-B..|© mes ao a Plain 2... pe B&R... |Ball....|Olympian............ 
ate.. 0 ‘Unit M 3 |spB lord Peru..... Float...| 4.64 |32x314/32x31<|Opt.....|Trans.. . |T.W.Warner. |Stewart..... ain B&P... oa a ae - 
WM... 2.20] “| Sp.B.. Bees ‘ lain 2... all... oller..|Overland.......... 
™ lunit-x..| 3 | Tor-T....|Own.....|34-Float.] 3.93 |31x4 |31x4 |Wood...|Cant....|Own........ Stewart. ....|Plain2...|BRep., coer 
| Own........ Unit-X..) 3 |Sp.B../Tor-T.... ae ; Plain 3.../pay ._|Roller..|Roller.. |Owen Magnetic. ...W-42 
| | | i. lg oe American.|Float.. . 4.00 35x5 135x5 Opt. ae, BRE beccckpeaionewancked all... 
. Own.. 2 oe [oneees |Sp.B..|§ prings. . Wood E 0 Waltham Plain 3...|pay... |Ball....|Roller,. |Packard....... 3-25 3-35 
ISK. | los — 5 |35x Yood...|S-E..... MB cence cose oa ree 
Ovn......../UaitM.| 3 ‘nag ely onli sen, Ioan aah ned Plain 3.../pRap,.|B&R...|Ball....|Paige.............. 6-55 
— Own [Unit M..| 3 |Sp.B..|Tor-T.....|Salisbury. Fins.) 4.36 jf wo’ a Plain 3... BR&P.|BER...|Roller..|Paige.........00... 6-40 
| Own......../Unit M..| 3 |Sp.B..|Tor-T.. -.|Salisbury.|34-Float.| 4. si ec ‘ane fj 1 ce 
: | ' x Plain 3... Roller..|Roller..|Paterson....... 
- Unit ¥ | B... |Springs.. . |Hess..... Float...| 4.50 |33x4 |33x4 |Wood...|S-E..... MOU occrsfecesenessees in --- Ball... | 
, Durston.....|Unit M..| 3 [Sp.B... peings... t Plain 3...|Roller, | Roller../Roller.. |Peerless............. 56 
isk. . lyres Springs... |Timken..|Semi-F..| 4.90 |34x414|34x414| Wood...|Plat....|Gemmer.....|Stewart..... -++! Roller. . | 
Brown-Lipe..|Unit M..| 3 |Sp.B..|Springs.. . | Ti ; : Roller.. |Pierce-Arrow...... 48B-5 
e - 7 34-Ell...10 Stewart..... Plain 7...|Ball....|--*+*>* anes 
we OMeeeeeessfAmid...] 4 (Sp:B..[Springs...|Own.....|Semi..|........ ah oh ot he oS seklen...|Plain 3 B&R...|Roller..|Pilot.............. 6-45 
iate.. ses init M..| 3 \spxB..|TorT....|Hess.....|Ploat...| 4.25 [2x4 {sax4 |Wood...|Cant....IC.AS8....-.. Van Sicklen.. |Plain 3... |Batl... oe rn 
- Muncie... ... iU nit M.. \Sp.B. . Riera i " ee Plain 3...|Ral]... .|Roller..|Roller..|Premier............ 
Detrcit......|Unit M..|_ 3. |Sp.B...|Springs...|Timken..|Semi-F..| 4.45 [32x434132x434|Wood....|S-E..... acigagats Plain 3... Roller. Roller..|Reo............+. T&U 
on | Ami |sp-B..|Springs...|Own.....|3emi-F..|¢.30-4.60/34x4 |s4x4 |Wood....|$-B.....lOwn.....-.. Stewart... ain 3...|Roller.. 
ate. salaries oce Tie aang sapeail 1 ul Wi SE Gemmer Stewart. .... Plain 2...|Bay,.. . |Roller../Roller..|Revere...........+.- 
Brown-Lipe..|Unit M..| 4 |Sp-B..|Tor-A....|American.|Float...| 3.50  [32x4)4|32x4)4|Wire....|S-E. .... ae Stewart Plain 3.../Ball,.. ,|Ball.... |Ball..../Roamer............6-54 
ue. ‘ a 7 x4 |Wire....|S-E...../Jacox....... ewart..... -++|Ball.,.. |Ball.. ». /Ball.... | 
: Grant-Lees. . Unit M 3 |Sp.B..|Springs...|Hess.....}........ 3.77 |32x4 |32x4 ire sae GS ery, NE ny et eee y18 
late.. ties lune x 3 |Sp.B..|Tor-A....|Own..... Semi-F..) 5.00  |32x3)2/32x3)¢| Wood. . . |Cant....|Warner...... tewart..... way es ‘a spps-Booth 6-39 
a ahs . * ‘shew ee . aes anil rip eeeeee 
one | : 2 bese cneeesaes a Stewart. .... Plain 3...|/B&P... ad 
| T.W.Warner.|Unit M..| 3 Bevel. Springs. .|West-M..|34-Float.] 4.50 |32x4 |32x4 |Opt — 4 Plain Ball... .|Ball....|Roller.. Nias Secianrematecimnis! H 
Detroit \Unit M 3 - Springs... |Adams...|Float...} 4.50 |30x3}9|30x3}4| Wood... |Cant....|Ditweiler....|Stewart..... er ee sy \emeor * 
. J) a | aVhws AP. ae . oller.. OEP, . | OINGFer. . wc reves ececes 
onan . F | m Timken. .|Float...| 3.70 |35x5 |35x5 |Wire....|Cant....|Gemmer.....|Stewart.....|Plain 3... /Ball.... 
Plat sae... ( Tait M| + F.. [Tem Tinian. — Stewart.....|Plain3...|B&R.. .|Roller..|Roller .|Standard............. G 
want ‘ — 5 é 4|Wood...|S-E..... er.....|Stewart..... tee * a ‘ 
Grant-Lees, Unit M..|_ 3 |Sp.B..|Springs...| Timken... emi-P..| 00-445] 4x43<|34x434|Wood. ..|S-E Stewart.....|Plain 3...|B&R...|B&R...|Roller..|Stearns........... — 
_ east .|Cant....jOwn........ ewart..... wes ve os ma 
Own........ Unit M..| 3 Sp.B...|Springs...|Own...../Semi-F..) 4.50  |34x424/34x424|Wood. . . |Cant... .|(Own Van Sicklen... {Plain 3... |Ball....|B&R...|Roller.. Stephens. ......... sia 
Plate.. : ee | eee Gemmer.. .. . |Van Sicklen.. --+|Ball.... no's nel 
Mechanics... {Unit M..| 3 /Sp.B..|Springs...|Opt...... Float...| 4.75 |32x4 |32x4 (Opt Plain 4... |R&P.. .|Roller.. |Roller \Smdebaker.......... a 
Cone.. . Qs ae: 33x414|33x414| Wood... |S-E.....|Gemmer.....|............ in 4..-|R&P... y -* |\Studebaker.......... 
ee ieee nl EE ae ee Bee eee Plain 4..:| R&P... |Roller..|Roller 
P : ° | ee @ —Gray & Davis 
R ieT— Torque Tube G. & D.—Gra} 
Rad-Rd—Radius Rods Spur—Spur Gears er 3 Date an Pig Hersh-Sp—Herschell-Spillman 
Rev-C—Reversed Cone T—T-Head wee Dubles Johns-Man—Johns-Manville 
Roll—Roller J Ther—Thermo-Syphon ia wand Leece-N—Leece-Neville 
Rifas : : Tor-A—Torsion Arm \—wwe E* . . Mass-Ph—Massnick-Phipps 
) se Senet Tor-R—Torsion Tub “As aaa — o Teet-Hart—Teetor-Hartley 
Semi-F—Semi.Floats Tor-T—Torsion Tube a 45: W-Weiss—Walker-Weiss 
aoe. ty $E—Fumpes Semi-Elliptic insite Fee sad Werd-L—Werd Leonord 
Sp.G—Spiral Gear Trans—Transverse Mot G.B&S.—Colden Belknap & Swartz West-M—Weston-Mott 
Splash-Pres—Splash Pressure Unit-M—Unit with Motor . 
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94 AUTOMOTIVE INDUSTRIES January 16, 1919 
THE AUTOMOBILE 
ears ~ : : 
| = | - LUBRICATION | CARBURETION . IGNITION ELECTRIC SYS. CLUTCH 
” = | | 
. Ew | 2 3 7 = ' 
| 3 9 | = 3 \ 7 
MAKE AND MODEL Wheel = | Bore |G£| Makeof | 7 | Cam-| 8 | 
| base | 9 and ae Engine 8 | shaft | & } © 
‘S | Stroke == . | Drive 5 Type of | Make of Fuel Sys- Con- | Generator | & 
| 6 | Inches| 55 > 3 System Pump | Carbureter| Feed tem Make trol Make s Make | Typ 
|. | 2 3 ” = > 
| a 
— mk | — ” — ———|— ens a ~ 
Studebaker 112 4 |314x5 | 192 |Own... |L...|Helical.|Cent..|Cire-Spl....|Gear.....|Schebler....|Vacuum./Single...|Remy...|Hand..|Wagner. .... 6 |Own..... one 
| | | | | 
Stutz. ..G\120-130) 4 |43¢x6 | 215 |Own |DV. |Helical.|Cent. .|Splash-Pres.|Gear.... .|Stromberg. . | Pressure.|Double..|........ Hand..|Remy...... 13 \Own........ F 
Templar 445) 118 | 4 |33¢x5!o) 197 |Own ist \Chain. .|Cent.. Pressure... . |Gear. .--(Zenith..... Veouun. legis... Remy...|/H & A.|Remy....... 6 |Borg & Beck iPlate., 
| | | } 
Tulsa. ..DI 11744 | 4 |3)ox5 | 192 |Lycoming. a Ietical. Ther \Cire-Spl... |Piston.. . |Zenith.....|Vacuum.|Single...|Delco. ..|Hand. .|Dyneto 6 |Borg & Beck . |Plate., 
| | | | | | | 
Velie. . ; 38} 114'5 6 1314x414) 274 Sere ae .|Splash-Pres. | Piston... .|Rayfield....|Vacuum.|Single...|Remy...|Atmtc..|Remy. 6 |Borg & Beck. ' Plate. 
Velie. . ; 39) 124 | +6 |3!5x514/) 303 |Continental..|L.. .|Helical om... Splash-Pres. | Piston... |Rayfield....|Vacuum.|Single...|Remy...|Atmtc..|Remy. 6 |Borg & Beck . | Plate.. 
Westcott 18-Aj 125 6 1314x5) {| 303 |Continental..[L... Helical. |Cent. . Cire-Spl. . ..|Piston... IRayéiehd...|Vacuum.|Single...[Deleo. H& A.|Delco....... 6 |Brown-Lipe |Disk.. 
Willys-Knight 88-4| 121 4 lasgxtts 241 |Own.. IK... Chain..|Ther.. Splash-Pres. | Piston... . | Tillotson. ..|Vacuum. |Single....|Conn. ..|Hand. . | Auto-Lite.. 6 |Own Cone.. 
Winton 22) 138 6 laygx5¥4| 501 |Own. eee —— |Rayfield....|Vacuum. Siecle... Rowh ..\Hand.. Digur...... | > en \Disk.. 
Winton 22-A| 128 6 1334x514} 348 —_ ....{L...|CHain.. Cent. .|Pressure. ..| Piston... .|Rayfield....|Vacuum.|Single...|Bosch...|Hand..|Bijur...... 6}. Disk.. 
| | | *] 
ABBREVIATIONS B & R—Ball and Roller El—Elliptic Imp—I mpeller | 
2-pt—-Two Point BR & P—Ball, Roller and Plain F—1 Valve in Head, 1 in Side K—Knight Type 
%4 Ell Elliptic C & C—Cup and Cone Float—Floating L—L-Head 
¥% Float—%¥% Floating Cant—Ca "tilever Fric—Friction Mag—Magnetic | 
¥% Plat—%4 Platform Cent—Centrifugal Gear—Gear Pump Non-Spl—Non-Circulating Splash 
\mid—A midships Cire-Spl—Circulating Splash l1—H orizontal Opt—Optional 
\tmtce—A utomatic Dual-D—Dual Double H & A—Hand and Automatic Plan—Planetary 
B & P—Ball and Plait D V—Dual Valz« I—I/-Head Plat—Platform 
@ 
1919 Steam-Driven 
| | | LUBRICATION | | 
| 
Name and Type of Boiler Type of Type of Type of No. of Bore and | ~~ — = Engine Final 
Model Wheelbase | Boiler Location Engine Valve Gear | Valves | Cylinders Stroke | | Location Drive Fuel 
| 
" | | hi Cylinders Engine | 
| 
~ rs | ian hein. alii wit =O  T a oe ae + — 
Doble 136 | Water Tube... |Under Hood. Dbl. Acting....]Own........|Slide.... 2 4x5 Splash..... |Rear Axle... |Spur Gear. |Ke Tost 
Stanley 130 Fire Tube |Under Hood. . Dbl. Acting... . (Slide... .. 2 4x5 Force Feed .|Splash wike |Rear Axle. ..|Spur Gear. . Ke erosene.... 
| | 
1919 Engineering Trends as the factory grows larger, so there is possibility that in 
(Continued from page 88) 1919 we shall see some great changes in the product of 
the very largest plants; in other words, improvements 
Secondly, many of our engineers have had their time may be looked for among the cheaper cars. 
wholly occupied by other things and they are returning to The average price of the 1919 American touring car is 
automobile work with an energy and a zest. now $2,226. This is calculated from the prices existing 
Thirdly, aviation engine manufacture, while it has pro-  _ : puisidtani cdg ’ 
. . . . . . } 
duced little in the way of design which is applicable to | ,,,, | 
: | ae. ca ee eenoe: meee areas eae Glee meee | 
automobles, has without doubt shown many a manufac- | | | | 
turer new methods for making things better. 90}-— +——_ HH — ——— 
e 7 } | | 
Labor is accustomed to more accurate work, the pos- — | 25 . a se 
sibilities for accuracy of many tools have been improved, ba 
the number of capable inspectors has been multiplied 10-— _ 
1any times. These things mean that many an engineer an 
will now dare to ask his shop for work of a more diffi- 
cult nature than he would have been able to consider two ; Se % 
vears ago. Last, but by no means least, the machine , 
shop set up for the old model has been ripped out of a 
large proportion of plants, and it is as easy to tool up ‘ 
for a new car as to retool for the old one. ? 
At the exact and precise effects of all these things one 
can do no more than guess. The one certain thing is that 
they will be very perceptible. C ™ : nf 
There has never before been a similar opportunity for S 8 191¢ 
a general redesigning. Never before has a manufac- —————— enn 
turer of years’ standing been able to contemplate putting There has not been a great deal of change in the preference 
into production a completely new machine at the same for the three types of reer dale. During the gear gene dy; f 
ae ‘Ls ould have to f: ° continuing the old the three-quarter floating type has declined very slightly, but f 
cost which he wou a ave to face im C , . £ the two other methods are practically where they were last 
one. This opportunity becomes of increasing importance year 
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| Their Technical Specifications—Continued 










































































¥ TRANSMISSION RUNNING GEAR BEARINGS 
— - —— —— ————— Crank- 
oo Gear shaft 
GEARSET Ratio TIRES oan of ye of | Bearings ee 3 
. on teering ed- and 3 > 2 MAKE AND MODEL 
— ——| Final | Torque | Make of | Rear Direct |——_—_- Rear Gear omen Number 2 = = 
| | Pw | Drive} Taken Rear Axle Wheels | Springs 3 5 oa 
ypc | Loca- | =o By Axle Type Oo C S 
Make tion | 52 Front | Rear sad i 
nn 
| AS ee . Sees ee See ee ee | ae Sa ey eee Serre A ot 2 5 
~ 
Own | 3 |Sp.B..|Springs.../Own.....]........ 4.08 |32x314|32x314|Wood.. |S-E...../Gemmer.....]............ Plain 3...]R&P...|Roller..|Roller..|Studebaker.......... LH 
one. 7 , 
Own \Unit x. 3 |Sp.B..|Rad-Rod.|Own. ....|34-Float.|......... 32x414|32x414! Wire... .|S-E.....|Gemmer.....|Stewart.....}Plain 3...|Ball....|/B&R...|Roller..|Stutz................ G 
: Own Unit M..| 3 |Sp.B..|Springs...|/American.|Semi-F..} 4.40 |32x4 |32x4 |Wood...|S-E.....|Jacox.......|Stewart..... Plain 3...|B&P...|B&R...|Roller..|Templar............ 445 
ate 
, Grant-Lees..]Unit M..| 3 |Sp.B..|Springs...|Salisbury.|Float...; 4.50 |33x4 [33x4 |Opt...../S-E...../C.A.S.......|Stewart..... Pini 2... ORE... UE MOE. 5. | UMODS «5 5s evecic sw aceies D 
ate. 
Durston |Unit M.. 3 Sp.B.. Springs... Timken. . Float...| 4.75 |32x4 |32x4 |Wood...}34-Ell...]Gemmer..... Van Sicklen..}Plain 3.../B&P...}Roller..|Roller..|Velie................ 38 
~ Warne: |Unit M..} 4 |Sp.B..|Springs.. .|Timken. .|Float. . .|4.45-4. 08)33x414|33x419| Wood. . .|34-Fll...|Gemmer.... .|Van Sicklen..|Plain 3...|Ball....|Roller..|Roller..|Velie................ 39 
ate.. | 
" Opt.. |Unit M..| 3 |Sp.B..|Springs...]/Timken. .|34-Float.| 4.45 |32x419]32x414| Wood. ..|Cant....|Gemmer.....|Stewart..... Plain 3...|Roller..}Roller..|Roller..| Westcott........... 18A 
" Own Unit-X..| 3 Sp.B..|Tor-T....|Own..... Float...} 4.3 34x414134x414| Wood.../Cant....JOwn........|Stewart..... Plain 3...|BR&P..| Roller. .| Roller. . | Willys-Knight... .. . .88-4 
a |Unit M.. 4 Sp.B.. Springs.. * rapes Float...} 4.08 |35x5 |35x5 |[Wood...|34-Ell...]............ Stewart. .... Plain 4...|B&R...|Roller..|Roller..|Winton..............22 
og ates x -_ M..| 4 |Sp.B../Springs...}......... Float...) 4.73 |35x5 |35x5 |Wood.../34-Ell...]............ Stewart. .... Plain 4.../B&R.. .|Roller..|Roller..| Winton... .........22-A 
Rad-Rd—Radius Rods Spur—Spur Gears Unit-T—-Unit with Torque Tube G. & D—Gray & Davis 
| Rev-C —Reversed Cone T—T-Head : Unit-X—Unit with Axle Hersh-Sp—Herschell-Spillman 
Roll—Roller CTher—Thermo-Syphon Vib-Dup—Vtbrating Duplex Johns-Man—Johns-Manville 
S-A—Semi Automatic lor-A—Torsion Arm +—Wire Extra Leece-N—Leece-Neville 
| S-E—Semi-Elliptic ; Tor-R Torsion Rod *Also available—3.77:1, 4.08:1 and Mass-Ph—Massnick-Phipps 
Semi-F—S emi-Floating Tor-f—Torsion Tube 4.45:1 Teet-Hart—Tector-Hartley 
Sp.B—Spiral Bevel Tr S-E—Transverse Semi-Elliptic EQUIPMENT W-Weiss—Walker-Weiss 
Sp.G— Spiral Gear Trans—Transverse At Kent—Atwater Kent Ward-L—lIVard-Leonard 
Splash-Pres—Splash Pressure Unit-M—Unit with Motor G.B.&S.—Golden, Belknap & Swartz West-M—IVeston-Mott 


| Passenger Automobiles 

















| | | BEARINGS 
| Type of Feed Water Rear Axle Car Drives Torque —_— Speed- Rear N d 
Control | Fuel Feed | Burner Control Ratio Through Taken By Wheels pea Springs “Model 
| Rear Front 
Axle Wheel 
| 

-- - | _— — | —-_-——- _ --—_ -- -+- —]—— od -_———— | or OO OOO | SOO - ————- —— ---— J—--- — — © J —— ———_—_ = — 
lhrotth Gravity jAtomizing.....|Pump... 1.28-1 ee es, 35x5 35x5 Waltham... .|Semi-E......|Deble 
\utomat Pressure Vaporizing. |Automatic | 1.50-1 Springs eee ....../Timken. ..|/Timken. .. 34x4 | 35x44 «[Stewart.... .|Elliptic...... Stanley. . 




















Jan. 15, 1919, for 99 different cars. There are 102 chas- August, 1914. In January, 1910, the average price was 
sis listed in the specification tables this year, but a few $2,214. In 1914 the $2200 mark was crossed during the 
of the manufacturers withheld prices. tremendous fall in average price which occurred during 
It is interesting to look back along the curve of price that year, and now the curve is back again practically on 
fluctuation on the large folded supplement to this issue a level with the $2,214 of January, 1910. 
of AUTOMOTIVE INDUSTRIES, and to observe that a simi- In complaining about the great increase in price 
lar price prevailed just before the outbreak of war in caused by the war it is therefore wise to give a few mo- 
‘pane = ments’ thought to the value now offered for $2,226 as 
—————— an eee nai anaes compared with that obtainable 9 years ago for practically 
| Dal! | | ae duiia’ the same sum. 
} | | Sper" an Yet again, when the cost of material and labor in 1910 
| 80} Sa ———— is thought of and compared with to-day’s figures, the 
| - ee eee : amazing thing is not that prices have risen so much in 
ail 4 the last 2 years, but that they have not gone far higher. 
ee ae ee Of course, the explanation lies in the immense improve- 
Fi ~ ment which has been made in manufacturing methods; 
Y it is this which enables the industry to give two or three 
1 ner 7 N . times the value for money in automobile products. 


| me +—;— Prices Will Not Drop 


pa hw 686 What will be the average price in January, 1920? It is 
x ee Mine, wpe a most interesting speculation. One thing is absolutely 

_] s) 2 nena 294 | certain, and this is that it will not be very far below its 
(10 Il 912 1913 194 1915 lo 1917 118 199'%°] present level. The industry learned its lesson, or should 
have done so in 1916, when prices were lowered too much 

Ignition movements since 1914 have been generally consistent owing to the false idea that the demand would not be 
4 up to the last year when dual dropped below double. Now sufficient to absorb the production. The market for high- 


they have crossed again and are the same as at the end of : ‘ . “ 
{ 1917. Single ignition has dropped off very slightly priced cars ought to be very good indeed in America 
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In lubricating systems, splash has taken a decided upward 


trend during the last twelvemonth, gaining from 2 per cent 
to 31.4 per cent. Splash-pressure, on the other hand, has 
shown quite a drop, coming down from 71 per cent to just a 


little over 39 per cent 

and that for cheap and moderate-vriced vehicles is good 
throughout the world, for the whole world is calling for 
cars. 

While there is no doubt that European competition in 
overseas markets will be keen, still for several years to 
come there is room for the absorption of all the automo- 
hiles that all the manufacturers can turn out of their 
shops. This means that there is no need for price cut- 
ting and it will be surprising if the average price exist- 
ing a year hence will be more than two or three hundred 
dollars below the present average, perhaps not so much. 
Few Mechanical Changes 

Studying the trend curves relating to mechanical 
features, practically no change is to be seen, due to the 
lack of new designs. Many manufacturers who had new 
chassis ready to put into production have withheld them. 
Several new firms which were planning to break into the 
field during last year were compelled to withdraw. Thus 
there is no mechanical tendency deducible from the 
specifications which give much indication of what we 
may look for during 1919 in the way of engineering 
novelties. 

It is, however, possible to forecast a little from what 
are known to be the ideas of some of the representative 
manufacturers. Here one may regard the past year as 
dead and can go back to 12 months ago, taking up the 
then clearly discernible tendencies and carry on from that 
point just as though 1918 had been removed from the 
calendar. 

Doing this shows that the type of six-cylinder engine 
which was appearing on various new cars in 1917 is 
going to be a popular variety in 1919—that is to say, 
the medium size six of from 200 to 300 cu. in. displace- 
ment developing fairly high torque for its dimensions and 
having a brake mean effective pressure at the peak of its 
torque curve of around 100 lb. 

The overhead valve will be found on a large proportion 
of cars to be announced during the next six months 
partly because it is a better manufacturing job in these 
days of detachable cylinder heads and partly because the 
fuel conditions almost demand completely machined com- 
bustion chambers. 

There seems little probability of many new eights or 
twelves. Some new fours there will be in all degrees of 
price, but the six will be the predominant type. 

Four years ago an article published in The Automobile 
analyzed the cylinder situation and argued that if it 
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For five years now, the use of vacuwm gasoline feed has 
shown a steady and consistent gain in favor and this year 
shows a further gain of from 83 per cent to 86.3 per cent. 
Both gravity and pressure systems show a slight decrease in 

popular favor 


were true that a cylinder of, say, 50 cu. in. displacement 
were the most desirable size, then there was room for all 
types of multicylinder motors according to the size and 
weight of car. Since that time development has rather 
tended to confirm the view that a cylinder of such a size 
is a good average, but meanwhile the size and weight of 
chassis have decreased, so that rather smaller motors are 
well able to take care of the job. 

Furthermore, the eights and twelves introduced in 
1915 were all new and all of a good high standard of en- 
gineering, while most of the sixes of that year were 
rather old and of a much lower standard. Since then the 
same engineering has been applied to the six, so that the 
difference in all-round performance between one number 
of cylinders and another is now more a matter of opinion 
than of actual fact among cars with a total piston dis- 
placement and weight of about the same value. 

Again, the improvement in the design of sixes has per- 
mitted the use of lower gear ratios, so that while the 
piston displacement for all cars now averages only 267.4 
cu. in. as compared with 307.38 cu. in. in January, 1915, 
the cubic feet of piston displacement per mile run on 
high gear has risen from 408 cu. ft. in 1915 to 426 cu. ft. 
in 1919. The revolutions per mile were 2300 in 1915 
and are 2750 to-day. 
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Spiral bevel drive which first became prominent in 1915 and 

showed a big increase in 1916 has increased still more in 

popularity, rising from 79 per cent last year to 86.3 per cent 

this year. Both chain and worm drive have entirely dis- 
appeared 
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Comparison of Average American Car for Ten Years 









































Genera! Averages 1919 | 1918 | 1917 | 1916 | 1915 | 1914 | 1913 | 1912 | 1911 | 1910 
— = ao ee | —_—— ——————— | ——_______. —_—— -—} ——_--— 
ENGINE STARTING | 7 a = : 
Electric starter 99.4 | 99.4 | 99 98.8 | 94.5 | 87 37 2 0 0 
Acetylene starter. 0 | 0 0 0 0 1 14 4 0 0 
Air ; : 0 | 0 0 0 0 4 9 2 1 1 
Optional 0 | 0 0 0 1.5}; 2 5 0 0 0 
Mechanical 0 | 0 0 0 5] 1 4 0 0 0 
No starter stock. .. 6} 0.6 1 1.2 2.5 5 31 98 99 99 
| 
FUEL FEED } 
Gravity . 7.8} 9.7] 18 31.8 | 57 58 65 75 81 82 
Gravity pressure. | : 1 xs al 5 a k. _ a h. 
Pressure | 8.9 8 7 2. 22 3f 2: 8 
Vacuum ‘ 86.3 | 83.5 | 74 53.8 | 20.5 0 0 0 0 0 
GAS TANK LOCATION 
In cowl.. : eo ; No 7.21 13 
at ews | 1916 | 51.1 41 
Under seat | | figures} 21.2 | 46 
YPE OF CLUTCH | _— 
TYPE OF CLUTC | 
Disk 73.3 | 73.8 | 68 53.4 | dl 48 52 44 51 49 
Cone. . 27.7 | 25.64] 30 45.6 | 44 41 45 52 47 39 
Expanding band...| 0 | 0 0 0 5 3 1 3 2 6 
Contracting band| | | > 
cluteh (ie (eo 19 0 4.5] 5 2 1 1 3 
None... | 0 | 0 | 1 0 3 
Electric | 0 e 7 4 1.0 
LOCATION OF GEAR-| 
___ SET | ree Ie x a _ 
Amidship 14.9 | 17.6 | 14 20.6 | 32.5 | 39 46 55 67 75 
Unit with axle | 4.9] 7.37] 9 15.3 | 18.2 | 15 20 20 17 15 
Unit with motor 70.3 1 T.2 1 77 63.5 | 49.3 | 43 34 35 16 10 
None. . 0 |} 0 0 3 ; 
| 
FINAL DRIVE | | 
Shaft and bevel....| 13.7 18.32) 28 | 41.0 | 84.5 | 98 94 92 91 89 
Chain | 0 ‘7 1.5 La) Gey 4 4 6 S 11 
Shaft and worm...) 0 | 0.56] 0.5| 5] 1.5] 1 1 I 0 0 
Roller | 0 0 0 | 0 0 1 1 1 1 0 
Shaft spira! bevel 86.3 | 79.42} 70 | 56.8) 9.5 1 
} | 
fYPE OF AXLE | 
Mloating | 45 5 |: 56.5. | 65 | 67 | 50 0 0 
Semi-floating 26 | 5 | 2 23.0°} 17 26 49 0 0 
Three-quarter } 29 | 18.5 | 14 4 0 0 0 
Seven-eighths | 0 1 0 0 0 0 
Dead a 2.0 3 3 1 0 0 
IMI NG GEAR DRIVE | | | 
Spur gear §.9| 2.27] 4 | 8.4 | 16.1 | 13 83 
Helical or spiral...| 78.4 | 79 | 74 78.0 | 73.7 | 77 10 
Silent chain } 15.6] 17.6] 21 | 18.1] 9.1] 10 7 
Worm | 0 e } 1 5| 1.1 0 0 0 | 0 
evel ro (hse | | oss | 

















General Averages. .| 1919 | 1918 | 1917 | 1916 | 1915 | 1914 | 1913 | 1912 | 1911 | 1910 
Horsepower, S8.A.E. 

rating........ 28 27.4 | 24.3 | 28.66] 29.97) 33.2 | 33.60) 33.60) 32.7 | 31.5 
Bore.............| 38.45] 3.43) 3.37] 3.57] 3.82] 4.12] 4.19] 4.34) 4.42] 4.85 
ee 4.91) 4.94) 4.66) 4.97) 5.10) 5.28) 5.15) 4.97] 4.46] 4.68 
Stroke bore ratio...| 1.42} 1.25) 1.38) 1.39) 1.33) 1.28) 1.23) 1.09) 1.01] 1.03 
Displacement ..|267.8 |269 222.5 |278.87|307.38}349 345 316.2 {313.2 {281.5 
Wheelbase. . 1120.6 }120.7 |113.25)119.56/122.19]121 122 121 114 112 
Gear ratio. . . 4.36) 4.22)/4.15-1]4.08-1/3.88-1] 3.6-1]3.57-1]3.62-1] .... |] .. 
are 32x4 | 34x4 | 31x4 | 23x44] 34x4 | 35x44 | 35x43] 35x4 | 34x4 | 34x4 
Number cars......|...... .... {519 [535 = [607 Sagic: (einai i 
Number chassis... .| 93 180 188 176 200 236 339 381 393 364 
Number makes....| 85 125 131 108 119 133 156 193 270 239 
Price.............| $2226 | $1822 | $1687 | $1600 | $2005 | $2635 | $2585 | $2508 | $2560 | $2214 

| 

PERCENTAGE 

NUMBER OF CYLIN- | 
DERS 
One cylinder 0 0 0 0 0 0 0 1 1 5 
Two cylinders Cie 0 0 0 Sf 1 1 1 2 3 
Four cylinders.....| 29.5 | 34.61] 37 39.2 | 51.0 | 54 62 78 80 82 
Five cylinders 0 0 0 0 0 0 1 1 0 0 
Six cylinders. 55.8 | 51.76) 47 45.8 | 47.5 | 45 36 19 17 10 
Eight cylinders....| 11.7 | 10.22) 12 12.6; 1.0} 0 0 0 0 0 
Twelve cylinders. 2.91 3.41] 4 2.4] 0 0 0 0 0 0 
SHAPE OF | 
CYLINDERS 

I cylinder type -| 22.5 | 22.2 | 20 13.7 | 16.5 | 30 31 30 22 20 
L-head....... 56.9 | €3.5 | 73 73.3 | 70.0 | 59 56 55 60 56 
T cylinder type. 12.7| 6.8] 5 13.0] 8.5] 6 9 9 14 18 
Knight type. 3.9 4 2 3.6 3.0 3 3 2 1 0 
Two cycle. 0 0 0 0 1.0} 1 1 4 3 6 
Gasoline electric. 1 0 0 1 0 0 0 0 0 0 

ee: 0 2.3 ; Ben : 

F sas 3.9 1.2 AS 

| 
COOLING 
Air cooled. . 1.9 0.6 1 6 5 2 4 5 6 7 
Thermo syphon....} 31 32.4 | 38 38.2 | 27 19 17 19 28 23 
Pump circulating 67.1 | 67.0 61, 61.2 | 72.5 | 79 79 76 66 70 
IGNITION SYSTEMS | 
Single ignition.....| 88.2 | 91.04] 84 76.0 | 56 23 15 14 18 25 
Dual ignition......| 6.8 | 2.141 9 |19.2]36 |59 | 68 |63 | 53 | 40 
Double. . . 2.9 | 5.12) 3 1.8 4.55} 11 15 23 29 35 
Duplex. 1.9 | 56) 3 1.8 2.0 3 0 0 0 0 
ENGINE | 
LUBRICATION 

Splash oiling. . . 31.4 | 57 35 42 53 68 81 0 
Splash pressure....} 39.2 | 71.6 | 35 39 32 20 0 
Pressure oiling.....| 29.4 | 26.7 | 30 18 14 10 19 0 



































So far as can be judged, it is unlikely that the gear 
ratios will go any lower than they are on the representa- 
tive modern machine, but it is more than probable that 
during 1919 still more of the adherents to comparatively 
high gearing will follow the trend, at the same time de- 
creasing the dimensions of their engines. Thus while 
the average displacement per mile is not likely to in- 
crease, the average figure for revolutions per mile may 
snow a rise next time it comes to be determined. 

The cars for 1919 are going to be exceptionally inter- 
esting because between the fall of 1914 and the spring 
of 1917 so many new things were tried, and the war 
period has given the industry a breathing space in auto- 
mobile development, permitting it to observe, study and 
digest the performance of this and that feature in the 
hands of the owner. 

In the three years mentioned all sorts of new engines, 
all sorts of new spring suspensions, new and different 
types of ignition, a variety of new systems of frame 
design, and many new styles of bodies were produced 
and sold. Some of these ideas were good, some bad, 
some indifferent; now, during the coming year, we shall 
be able to see clearly what was really permanent. 

Looking back, it is possible to see that many of the 
subjects discussed, say at the S. A. E. summer meeting 
in 1915, were not of much importance fundamentally, 
although they appeared to be so at the time, while some 
other developments which took place quietly have be- 
come general practice almost without discussion. 

As an outstanding example, the cantilever spring 
may be mentioned. Its introduction was of importance 
not because of any special virtues inherent with the 


design, but because it caused engineers to think more 
about springs, and so led to a great and general im- 
provement in the riding qualities of cars. On the other 


‘hand, the deep section, stiff frame, which is of almost 


as great importance in giving easy riding, has crept 
into use everywhere, and yet the reasons for it and the 
way to lay it out have hardly ever been even common 
topics of conversation among engineers. 


Importance of Simplified Details 


Another important thing, which has improved the 
reliability of cars and decreased the cost of their pro- 
duction, but vet has passed unnoticed, or almost so, at 
engineering gatherings, is the general simplification of 
detail. We have better brake layouts, better wiring, 
better spring shackles, fewer grease cups, simpler fan- 
belt adjustments, better accessibility, and a host of simi- 
lar things, each too small to make a subject for argu- 
ment but in their sum equally great as the better engi- 
neering in our engines. 

While the work of the prominent engineers has im- 
proved in laying out the broad features of their cars, 
so has there been a great change in the work of the 
lesser lights whose duty it is to detail small parts. 

The American public, in fact the automobile-using 
public of the world, owes much to the leading American 
automobile engineers, but their numerous assistants, 
whose names are not known outside their own factories, 
deserve as a body at least as much credit. 

It is possible that 1919 will be a year of weight reduc- 
tion, and if it is not then it is safe to predict that 1920 

(Continued on page 157) 
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18 Persons 





United States Has 5,945,442 Cars and Trucks in Use—Gain Over 
Last Year 20 Per Cent—Net Increase 1,004,176 














Tin number of motor vehicles in use 
" in the United States increased 20 . , : 
Cars and Trucks in United per cent in the 11 months between Increase in Registration 
States. Dec. 1. 1918 Dec. 31, 1917, and Dec. 1, 1918, thus set- Dec. 31, 1917. to 
’ , ting a new record for distribution of one : : 
ALL DUPLICATE REGISTRA- vehicle for every 18 persons, and bring- Dec. 1, 1918 
TION DEDUCTED ing the number of vehicles in use up to ; 
within 54,588 of the six million mark. Ohio .... 6... ee eee ee ee eee 83,770 
New York .............. 453,588 There are now 5,945,442 cars and trucks Maw VWOee 2. oscvccevccces 49,341 
a 417,400 in use, as compared with 4,941,276 in chine edi de PRA A 49,287 
Iinois ...........cccceee 389,135 1917. This represents a gain of 1,004,176. fee rere cous ares ee 48,843 
Pennsylvania ............ 370,110 These are net figures with all duplicate, i ie ie eed 46,166 
a aibvawienaeadine 327,500 non-resident and re-registration de- ia aka dascnns 45,057 
California ............... 288,173 ducted. Pennsylvania ............ 44,957 
ED iene swathes eee 261,167 The gain is not so great, of course, as ‘ues Mokeen 141.590 
TOROS . nonce cccccccccece 250,083 was the gain the previous year when we Mi i a lal lala MLa 39.004 
Indiana ...........eccece 227,160 registered 1,396,324 more vehicles than ~<a sigan daa intel : 
Siewmnin ............... 201,127 during 1915, but this was to be expected, Indiana ...........++..-. 37,727 
Wisconsin ............... 196,844 for the last 11 months has been a period BN ex tvnehsinusvereners — 
Kansas ..............ec- 186,109 remarkable in the history of the United Wisconsin ............++- 32,313 
Missouri ...........cccee 185,146 States. The war extensively disrupted PE cn cccwecnecene come 31,667 
Massachusetts ........... 176,564 both manufacture and commerce. The ON ere ee 28,664 
Nebraska ............c-. 175,370 production of motor vehicles fell off 42 Nebraska ..........eeee- 27,269 
New Jersey ............ 129,011 per cent, from 1,938,778 last year to 1,- Washington ............. 26,083 
Oklahoma ............... 120,300 124,606 up to Dec. 1 of this year. There Maryland ............... 22,017 
Washington ............. 119,905 have been Liberty loans and other dis- Moessachusstts ........... 21,520 
Georgia ................. 99,160 turbing factors, but that these have not Site 20.101 
Connecticut ............. 84,902 had the bad effects so freely predicted District of Columbi: Te 18.847 
South Dakota ........... 84,003 for them is indicated by the increase in mame is — ren ona ot 
Maryland ................ 78,146 || registration. eo ap 
North Careline .......... 72,300 |} Steady Gain For 7 Years Oregon «--.....cscccccc, 1843 
pecans Mohini oe . ; heen For the seven years for which accurate South Dakota sheet ee eee 16,845 
—_ 70,000 data are available we have shown a Virginia eo eceeeececeecees 16,567 
Oregon .............. . 66,607 steady gain in registration. The gain North Carolina .......... ryt 
Kentucky ............... 65,884 has fluctuated to a certain extent, and Alabama terete eee eee eee 13,282 
—_........ 61.500 reached the peak in 1916 when the per- Pennessee ..........+.++: rape 
Seuth Carelina .......... 55,400 centage of increase was greatest. Fol- Arkansas tet e eee eee eee 12,596 
Montana ................ 50,125 lowing are the figures: 10 gla la = 
Florida ............00-.. 47,059 Year Gain Gain % PED sh oxen vsebewnes a 
im heh 16.155 Oe 1,004,176 20 fe eer 8,350 
1 rrrree 42.154 RRL: 1,139,324 39 Montana .............-.. meee 
Arkansas ...--+s-eesees, 41,458 | nears 1,121,164 50 > Renan boner 
Dist. of Columbia ....... 40,045 tt 669,218 38 — oe ae Se phen 
Mississippi .............°.. 40,000 er 501,536 40 itv 7538 
Louisiana ............... 39,355 | ee 243,521 24 linia aie 
West Virginia .......... 37,025 During the first half of 1918, the net |] woet Virginia 5719 
. ms “hg : ; srg Se : pry oe 5, 
a eee 31,925 gain in registration was 525,665, this Siete tstend 5.453 
Rhode Island ............ 30,595 despite the fact that six states showed a Wyoming ... a 
ME Prevaes KYS+ <eneonnes 27,204 loss of 33,324 for the period. During the OO ue 3,655 
PCr Cre Te 22,671 last half of the year, these same states Sr ne 3,150 
0 ee 20,764 not only made up all this loss, but rolled New Mexico ............ 2,817 
New Hampshire ......... 20,458 up individual increases of from 10 to 48 Aeteiee POT OTES: 2,781 
New Mexico ............ 16,893 per cent in addition. Pines .. Sree el eae 2.411 
are 16,150 Ohio leads all the states for the in- New Hampshire ......... 2,312 
a, Se 12,066 crease it shows for the year. Last year Vooment ; vee |6«=— 
eS yee 7,987 it was New York that held first place for Nevada . : ‘ ; alee ee 1,227 
showing the greatest increase. Then . 
rere comes Iowa, which last year was third, TT ae CET 1,004,176 
; and following is Illinois, which has not 
changed. Pennsylvania, which last year 
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Registration of Cars and Trucks for Seven Years 


All Duplicate Registration Deducted 


Dec. 31, Dec. 31, Dec.31, Dec.31, Dec. 31, Dec. 31, Dec. 1, 
1912 1913 1914 1915 1916 1917 1918 

ANABOMA «occ cece 3,385 5,435 8,425 13,798 22,354 32,873 46,155 
I sorters. cnet 1,624 3,445 4,774 7,320 12,122 19,890 22,671 

pO re 2,250 3,000 5,642 8,021 14,704 28,862 41,458 
CAMPOPMIG once sc ce 88,699 60,000 123,101 163,801 212,918 243,116 288,173 
COP no-no ccna 8,950 13,000 17,951 26,611 44,180 66,850 70,000 
Connecticut ....... 17,950 23,263 26,218 38,950 56,048 74,642 84,902 
DOINWATE <nocscccs. 1,732 2,373 2,894 4,924 7,520 9,655 12,066 

Dist. of Columbia.. 11,902 15,625 8,000 10,200 13,118 21,198 40,045 
a ne 6,749 8,372 11,366 13,123 14,220 39,216 47,059 

ee 19,120 18,500 20,800 24,059 45,775 70,496 99,160 
IS -556S:s catereie seco 2,500 2,173 3,272 7,093 12,996 24,316 31,925 
Illinois 68,073 94,656 131,140 182,290 251,300 340,292 389,135 
ae nee 54,334 44,738 65,500 96,915 139,138 189,433 227,160 
oe ee ore 47,188 70,294 106,087 139,808 472,791 278,213 327,500 
Pred ee 22,000 34,366 50,467 74,956 114,304 154,442 186,109 
a i —_ ee 5,147 7,210 11,746 19,500 31,500 47,400 65,884 
ee 7,000 7,200 3,500 10,880 20,014 31,650 39,355 
Eee er 7,743 10,570 14,300 18,600 28,951 38,499 42,154 
i, ee 10,487 14,254 20,213 27,638 33,364 56,129 78,146 
Massachusetts 51,229 60,826 76,832 89,133 136,790 155,044 176,564 
Michigan 39,579 54,366 76,389 114,845 159,639 215,001 261,167 
Minnesota ......... 29,000 37,800 67,365 91,829 137,500 191,500 201,127 
Mississippi 2,895 3,000 3,894 11,500 20,474 31,650 40,000 
a ree 24,379 38,140 50,998 76,462 107,865 146,142 185,146 
WIOHERIR coccccces. 2,000 5,686 10,706 14,520 24,585 41,896 50,125 
Nebraska ......... 33,861 47,274 50,000 59,140 101,201 148,101 175,370 
IN esses -aiesesers-=: 900 1,131 1,487 a, vat 4,609 6,760 7,987 
New Hampshire .. 5,764 7,420 8,738 10,819 14,338 18,146 20,458 
New Jersey ....... 35,439 39,288 58,820 67,556 75,108 87,421 129,011 
New Mexico ....... 911 1,721 3,090 4,947 8,028 14,086 16,893 
ROW WOU is ec cess 105,546 122,411 156,173 212,844 279,406 404,247 453,588 
North Carolina .... 6,178 10,000 14,815 21,160 35,150 55,950 72,300 
North Dakota ..... 8,975 12,968 17,348 24,678 41,761 62,993 70,531 
a arte 63,066 86,054 121,265 179,767 252,179 333,630 417,400 
ORIANOMA ....5..5. 6,524 7,934 7,360 25,615 52,718 100,199 120,300 
SIE oo ereseais 10,165 13,957 16,347 23,758 30,917 48,132 66,607 
Pennsylvania ...... 59,357 76,178 107,141 150,729 230,648 325,153 370,110 
Rhode Island ...... 7,565 9,894 12,331 16,362 21,406 25,142 30,595 
South Carolina .... 10,000 11,500 15,000 14,500 19,000 36,822 55,400 
South Dakota ..... 14,481 14,578 20,080 29,336 44,271 67,158 84,003 
Tennessee ........ 9,973 14,103 19,668 27,266 31,400 48,500 61,500 
TD ites cia kore erases 35,187 54,362 64,732 90,000 197,687 213,334 250,083 
MEIN ric Gace s eioarerrs 2,576 4,021 6,139 7,994 13,507 21,226 27,204 
WOPTBME oc cnccie'se 4,183 5,430 7,613 11,499 14,251 18,550 20,764 
WINE esis siae-0as 5,760 9,022 13,985 21,357 35,426 55,661 72,228 
Washington 13,990 24,178 30,253 36,905 62,546 93,822 119,905 
West Virginia ..... 5,349 5,088 7,217 13,256 20,437 31,306 37,025 
a 24,578 34,646 53,180 81,371 117,603 164,531 196,844 
NO MOTIIII nis s.c ss cosine 3,300 1,584 2,428 3,976 7,125 12,001 16,150 











1,009,513 1,253,034 1,754,570 2,423,788 3,544,952 4,941,276 5,945,442 








was the third greatest gainer, this year 
has dropped down to sixth place. 

But though Ohio made the greatest 
gain, numerically, the District of Colum- 
bia was far ahead of all the states in per- 
centage of gain. The fact that the Dis- 
trict registered 89 per cent more cars 
this year than last will serve as some 
indication of the great influx into the 
National capital during the war. Last 
year there were 21,198 cars and trucks 
in the district, as against 40,045 this year. 

In 1917 it was Florida that registered 
the greatest gain in percentage, the fig- 
ure being 176 per cent. This year, how- 
ever, the increase was but 20 per ‘ent. 
South Carolina is in practically the same 
position this year as she was last. She 
registered a gain of 50 per cent this year 
and 89 per cent last. The District of 
Columbia and South Carolina were the 
only ones to show more than 50 per cent 
increase in registration. 


New York still holds the lead for hav- 
ing the greatest number of cars and 
In fact, there has been no 
change in the position of the first four, 


trucks in use. 
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Ohio being second, Illinois third and 
Pennsylvania fourth. Iowa has moved 
up from seventh place to fifth and Michi- 
gan has moved up from ninth to seventh; 
California dropped back from fifth to 
sixth. 


Gains are Scattered 


Among the states that have made the 
greatest gains, it is somewhat unusual 
that these are not grouped to the extent 
they were last year. For example, both 
Ohio and New York which head the list 
of gainers, are more manufacturing cen- 
ters than they are agricultural. Iowa, 
which is third, is undoubtedly principally 
agricultural, but Illinois and Michigan, 


— 9.945,442 
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Registration and production curves showing the development year by year 
from 19038 to the end of 1918 - 
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Distribution of cars and trucks in the United States, all duplicates being deducted 


vi <sniaaciieio of Cars, Trucks and entenncesiniac wee. 1, sees 



























































’ l | 
Gross New Registra- Gasoline | Gasoline Electric Electric j Non- 
? State or | Vehicle Vehicle tion Passenger | Commercial | Passenger | Commercial Motor- | Resident | Re- Chauffeurs Tota 
Territory Registra- Registra- up to Carsin | Carsin | Carsin Cars in cycles | Registra- | Regis- | Registered | Fees 
tion | tion | July . 1918 | Use Use | Use | Use | | tions ** | tered*** | 
| | 
| | | | | | 
Alabama 46,155 1,296 14,859 *40,639 *5,516! 1,180) iu | 2,455] $456,619 
Arizona. 23,875| 2) 695 21,180 23870 ee Ff 684| 1,204 3,895 140,241 
Arkansas $1,458} 2,458 39,000) : ‘ | | ne 410,000 
California 337 ,878| 16,211 291 , 667 *317,737| *20,141 24,752! 9,000| 10,705] 12,361; 3,501,321 
Culevede | 80,000 8,400 71,600] 75,000) *4,600 400! 5,000} 10,000] ns 12/000 240 400 
Connecticut | 84, 902 9,002| 75,900 “69,851|  *15,051| 41525 | 96.730} 1,285,164 
Delaware | 12,955 1,826) 11,129) | | } 707 | 889) 15,905) 939 195 
Dist. of Col. 47,514 10,545 36,969| 42, 082! 4,780} 652| : 2,457] 7469) | 93 ,552| 190,40 
Florida 147,059 42,846| 
Georgia 99, 160) 9,679 89,481] 92,000) 7,000 150 10 964} a 4,867 293 ,47 
Idaho 32, 282) +,472 27,810 } | | 707) 357 968 560,9. 
Illinois 389, 135} 26,393) 362,742) | 10,825] 45,360)  2,592,38 
indiens 227; 160| 19,779} 207,381 | | 9/111| 46411 1,256.53 
lowa. . 327,500] 2,500 325,000 *320, 000] *7,500! > 150! a 
Kansas... 189,952! 4,952) 185,000 | 4171\ 3 843] 979.62 
Kentucky 65, 884| 8,341) 57,543 | | : 102.25 
Louisiana 39,760) 2,160) 37,600) | 399) 405) 
Maine... 44,572 6, 123| 38° 439| 40,372| 4,200 | | 2,418) -.| 570,11 
Maryland 78,146) 17,134 61,012 69,574! 6,747 1,213} 612! 5,347] ; 18,487! 009, 4 
Massachusetts 193,497) 36,699 156,798 *160,486 *33,011 | 12,862) 1] 16,922 52,964) 4,332,61: 
Michigan 261 ,547| 24,566 236,981 *235 219 *26,328 | 7,805} 380) | 24,809} 2,797, 80 
Minnesota 203 ,727| 15,018 188,709 *197 ,727 *6,000 | 5,127 . 2,600 4,400 1,037 ,5 
Mississippi 40,000) 2,500) 37,500 *38 ,000! *2,000 | , ! xe 
Missouri 187 ,646 22,856 164,790 | 3, 968 2,500! 21,500) 1,393,525 
Montana 51,050 4,185 46,865 | | | 852 925! 1,470 350,91 
Nebraska. . 175,370 15,870) 159,500 } j a ; 
Nevada 8,160 535) 7,625 *7 ,836 *324 | . j 115 : 173; | 33,04 
New Hampshire... . 24,904 3,674 21, 230) , | | 2,452 1,446 3,000; 9,603) 379,24 
ae aes | eS ane 30,351) = 519) *139, 269 *15,601 | 12,843 25, 859) 199,920} 2 210, 3t 
ew Mexico | 116, 89% 5,7 | gute * ond oon 
New York | 457 ,924 35,071) 422,853) 364,945 *92,979 28,550 4,336 : 145,750} 
North Carolina 72,300 10,354) 61,946 be , - See ee ; ; : asm | 
North Dakota ‘| 71,687 2, 863| 68,824 1,657 1,156} 57, 
Ohio... | 417,400 1,438) 415,962 4,400 20,000 . ; ved 51,7 
Oklahoma | 120,300 28 , 600! 91,700} ; 1,610 : --+-| ..| 1,130,71 
Oregon. | 66,607 9,541 57, 066) 63,307 *3,200 100) 4,27. None None! 3,089) eens 
Pennsylvania | 393 ,972 69,788 324,184] *362 ,827 *31,145 26,612 | 23 , 862) 78, 644 3,902 , 421 
Rhode Island 130,595 4,196 26, 399| *24'969 5,626 | 1,942 ee 37,213 380, 000) 
South Carolina 55,400 7,450) 47,950) ; : 2,246 aN . 306,804 
South Dakota wal 86,121 14,321] 71800) Neary 1.168 2 118) : 742 
Tennessee .. | 65,000 13,100) 51,900 eae’ : : 1,100 : 3,500} oh a 402. 00e 
Texas. . as 250,201 51,832 198,369 ree : é 3,25) 118 Sa 22,455 1,993 , 69 
Utah... | 2 3,354 23,850 *22,135 *5,069 1,31) | 1,521 299,20 
Vermont | 23 2,785} 19,765 20,671 1,870 8 1 734 1,786} 3,748 398 , 69! 
Virginia. . 7 ,228| 65,000) —...... a * 2,440 z | 4,760 680, 000 
Washington . | 119°905 19,183} 100, 722| *103,219 *16, 686 6,475 ae oan 868,917 
West Virginia. 38,600 4,229 et eee ets | 847 1,575| 3,712 455,715 
Wisconsin. ... 4 196,844! 14°144| 182'700|  *189, 983 *6,861 i LIRA 7,246 ceed piace | 2,045,451 
Wyoming | 16,150 2:000, = 14,150, bearer 288 aoa | 70,925 
<eas) Bee se is ae ee Bae es 
ee eee | 6,114,349] 659,459| 5,466,931] 3,021,718! — 6,928 623 230,754 32,760 135,797| 856,779| $47,489,760 








*Includes electrics. 


***Number ofvehicles re-registered owing to change of ownership, 
tEstimated. 


. 


NOTE—-Steam cars and trucks are included with the gasoline vehicle figures, as segregation is not carried out by registration officials. 


**Number of vehicles owned hy.citizens of other states. transfer, etc. 
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Distribution of Manufacturers by States 
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Distribution of Wholesale and Retail Dealers by States 


























; — = 
State Cars Trucks | Motor- | Tractors | Aircraft | Engines | Number Com- 
cycles | | of Names Exclu- panies 
—_—— sas \ieaeheaeneatanens| ‘aammnnieN™< ‘aemiimeaaceezame: “amemmmeamaannen Vaisammanimaaii viamiimamimibesc |, -cocamieacuias sive with Number 
Alabama. . aaa ie Cees : | een States Jobbers ; Supply | Dealers | Garages | Repairs | Supply | of Names 
Arizona. . . fs ee eee | ‘ | a Houses Depart- 
Arkansas. . . . Peat gee ‘Ste I 1 ment 
California........ 2 12 | Saimiacs 7 2 20 | | | —___|—_-—-_|- —_--—--— — 
Colorado. ...... 1 ae my ree : 1 Alabama...°.... ‘ 2 25 183 118 81 52 289 
Connecticut. . 2 2 | | 1 2 6 eS Mae 14 122 114 57 44 217 
Delaware : | Rees ME) etinatoc’, Bu arwiniets | es .. Arkansas....... 1 17 239 163 69 54 344 
Dist. of Col... } ee ] | | 1 California........ 19 164 1,448 1,452 937 481 2,637 
Florida... . Fetes : - Colorado. ....... 3 22 385 376 178 138 596 
Georgia..... aR 1 | a ae | 3 Connecticut... .. 7 87 419 468 277 146 812 
eS Bh agate Daim : ee Delaware....... es 7 65 69 25 20 105 
Illinois. ....... . = | 39° | 2 | 23 a 3 78 Dist. of Col.» . . 2 21 56 48 97 9 127 
Indiana... : | 20 > f cc | 8 5 39 i, ere 2 34 249 252 146 101 453 
lowa.... poe | Ol weae | 10 | 1 18 Georgia.......... 2 62 553 393 185 106 865 
Kansas | , 4 2 | tenes | I | ‘ 3 SS 1 il 173 148 65 71 240 
Kentucky........ . #2 € 34,54 | ' eee 134 2,049 | 2,047 | 1,027 615 3,404 
Louisiana | 1 | 1 | AY Pecans 1 | 3 Indiana......... 10 65 963 821 360 271 1,510 
Maine... siaha | 1s 1 | 1 __., See 9 65 2,713 1,473 795 20 2,546 
Maryland 1 | 1 | re 1 Kansas........ 8 35 964 498 412 333 1,526 
Massachusetts 4 | 11 | 3 | = 4 2 20 Kentucky...... 3 21 314 244 83 74 438 
Michigan | 34 1s | 16 | 1 | 16 | 101 Louisiana........ 3 20 178 102 56 34 256 
Minnesota . : 4 S| 4 | 2 | 37 ee 3 18 346 312 135 123 566 
Mississippi. . ‘ | | | eres Maryland...... 2 27 244 247 108 73 420 
Missouri j 4 6 an 1 | | li Massachusetts. . 15 141 72 955 419 234 1,620 
Mantana af | taaree 4 : Michigan....... 7 98 947 846 333 292 1,526 
Nebraska yf a ae 2 | 5) Minnesota... . . 15 3 1,095 883 480 305 1,519 
Nevada.........| I enaesere | | . Mississippi. . ; ; 12 132 107 43 40 197 
New Hampshire..|  ..... \ 1 Missouri.........] 17 60 828 715 367 211 1,387 
New Jersey | 2 7 | rt | t I 16 Montana. . . 2 15 263 246 117 89 392 
New Mexico Pe a : a: Nebraska. . 12 20 879 716 267 204 1,207 
New York. . = 15 31 2 6 12 i 7d Nevada........ abe 4 61 55 25 19 91 
North Carolina .. 2 2 New Hampshire. . ed 9 177 216 103 91 301 
North Dakota....| ..... r & | I New Jersey. .... 1 86 680 928 456 251 1,446 
Ohio. ies 24 31 I 13 3 ) 69 New Mexico..... - 6 105 95 41 45 160 
Oklahoma. . . ; 3 3 | 1 | 1 | 6 New York...... 16 332 1,960 2,438 1,151 709 4,174 
Oregon. il I ewes of oe | +s. North Carolina i 27 337 278 110 94 492 
Pennsylv:nia.... 6 26 ] . 7 : 6 | 41 North Dakota. 1 9 | 473 358 172 132 652 
Rhode Island. . - l | e 4 | . Obie. .... Rae | 27 146 |) 1,677 402 624 476 2,606 
South Carolina... 1 “ | ; | l Oklahoma. ...... | 4 | 30 522 465 156 135 828 
South Dakota | 2 | | 2 Oregon........ 3 | 26 238 232 116 72 398 
Tennessee. ae I | Pennsylvania.....| 14 | 216 1,885 | 1,830 $12 641 3,185 
i ee 2 2 Ty | ! Rhode Island... . . | 5 | 18 95 140 1 20 266 
Utah Ee eiesat, TE Smee Be Meomos’ beeen | | South Carolina... | 2 | 18 | 242 143 68 54 342 
Vermont. cat are -- | South Dakota... | a 9 | 444 357 146 99 638 
Virginia ae 2 l t 4 l 0 Tennessee. . . a = 2 | 243 150 106 59 372 
Washington ‘ Pe 5 2 | 1 5 ee 9 4 95 1,005 933 308 219 1,620 
W. Virginia : l HOM Marrs nlal Cree e I . 2 Utah.... | 3 | 17 94 65 36 24 156 
Wisconsin. r 6 11 2 14 1 ‘ } 38 Vermont | ona Ss 168 161 87 94 268 
Wyoming......60] ses2- Jo eecce) | eecee | eeees | coos | . Virginia. .... a 48 305 216 100 68 461 
Canada 1? 8 mW wane 19 Washington. ; | 6 | 51 417 352 175 92 656 
: re ; Se ee re, BY ees 16 268 162 66 59 347 
Total. a 175 281 11 15 39 558 649 Wisconsin... | : jl 1,090 943 407 321 1,508 
a : ; hee iv ‘= WOON 25 5ce) xsi | 8 82 73 38 25 123 
Hawaii. . | sonia | 5 14 12 14 9 27 
The total under the heading “Number of Names” in the table at the — West Indies | a 4 4 27 24 3 9 42 
right represents the number of individual establishments. This is Canada... *| 19 | 54 1,030 858 330 206 1,510 
RRR ; Mexico | = | 2 1 11 3 2 18 
not a total of the individual columns. For example, the dealer may Pas i ec CE a a See Teas 
or may not operate a garage, repairshop, supply department, ete. Total....... | 291 | 2583 29,226 | 27,710] 12,791 8865 | 47,883 
These two tables were compiled by the Automobile Trade Directory 
which come next, are only partly agri- been made among the agricultural states, State 1917 1918 
cultural. And so it goes: California isa which is a condition that has obtained INOS. TIDE oso cee. 62,993 70,531 
fruit-growing state; Pennsylvania is part- for several years, and is particularly eee 148,100 175,370 
ly agricultural, partly mining and partly understandable this year because of the Oe 154,442 186,109 
industrial; New Jersey is industrial; increased importance and_ purchasing RUREINIRES so fo: orig eres cxeions 191,500 201,127 
Missouri is farming and so is Indiana; power of the farmer. MRM oot waremanaes 164,531 196,844 
Texas, Wisconsin and Kansas are agri- Here, for example, are figures on a ee 278,213 327,500 
cultural. group of leading agricultural states 
On the whole, the greatest gain has which in each instance show gains: WOUOU tdisiaienctt 1,066,938 1,241,484 
Registration and Population Dec. 1, 1918 
Pop. Cars and Pop. Pop. Carsand Pop. Pop. Carsand Pop. 

State Est. 1918 Trucks per Car State Est. 1918 Trucks per Car State Est. 1918 Trucks per Car 
oer 2,224,771 327,500 Ff Nevada 114,742 - 7,987 14 New Jersey. 3,080,371 129,011 24 
Nebraska 1,296,877 175,370 7 Washington. 1,660,578 119,905 14 Penna. ..... 8,798,067 370,110 24 
Dist. of Col. 374,584, 40,045 9 Connecticut. 1,286,268 84,902 15 New Mexico 437,015 16,893 26 
So. Dakota.. 735,434 84,003 9 Ilinois ..... 6,317,734 389,135 17 Georgia 2,935,617 99,160 30 
Kansas 1,874,195 186,109 jo Utah ...... 453,648 27,204 +17 So. Carolina. 1,660,934 55,400 30 
pr bona <n aa + Delaware 216,914 12,066 18 Virginia 2,234,030 72,228 30 
No aad 791,437 70,531 11 Maryland 1,384,539 78,146 18 No. Carolina 2,466,025 72,300 34 

. . , ’ 

Arizona .... 272,034 22,671 12 ll 4,601,279 250,083 18 Kentucky .. 2,408,547 65,884 36 
Michigan 3,133,678 261,167 12 Vermont ... 366,192 20,764 = 18 Tennessee .. 2,321,253 61,500 38 
Minnesota .. 2,345,287 201,127 12 Maine ..... 782,191 42,154 19 W. Virginia. 1,439,165 37,025 39 
Wyoming 190,380 16,150 12 Missouri 3,448,498 185,146 19 Arkansas 1,719,965 41,458 41 
Indiana 2,854,167 227,160 13 Florida .... 938,877 47,059 20 Louisiana .. 1,884,778 39,355 48 
Os ....... 5,273,814 417,400 13 Oklahoma .. 2,377,629 120,200 20 Mississippi.. 2,001,466 40,000 50 
Oregon 888,243 66,607 13 Rhode Is.... 637,415 30,595 21 Alabama ... 2,395,270 46,155 52 
Wisconsin.. 2,553,983 196,844 13 New Hamp. 446,352 20,458 21 =r ee, 
Colorado 1,014,581 70,000 14 Massa. ..... 3,832,790 176,564 22 Total ..105,186,167 5,945,442 
idaho ...... 461,766 31,925 14 New York.. 10,646,689 453,588 23 Average for United States. 18 
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Vehicles Per Capita for Seven Years 











Increase in Registration Dec. 
31, 1917 to Dec. 1, 1918 
















Est. Est. 
1910 Census Est.1916 Census 1917 1918 “ cialis Wien thins 
ge PES Pe ony, Se District of Columbia. 18,847 89 
State 1912 1913 1914 1915 1916 1917 1918 South Carolina ...... 18,578 50 
ee Ee ea 631 393 254 168 104 72 52 New Jersey ......... 41,590 48 
EIS 5.05.5 caneas sue div eoeaeuet 126 59 43 34 19 13 12 FS ee 12,596 44 
POY ea dnsned rtrewateonenses 700 524 279 215 118 61 41 Georgia - 28,664 41 
ED Sonaikprdoninbiresaenaliriin 27 40 19 18 14 12 11 Alabama ........-+.- 13,282 40 
Colorado .............. 89 61 44 36 22 15 14 Maryland ........... 22,017 39 
Connecticut ................. 62 48 42 32 22 17 15 SE, + Firwsnensind —— “ 
eee eer 18,475 38 
Delaware — 112 85 70 43 28 22 18 Wyoming ........... 4,149 35 
District of Columbia . 28 21 41 35 28 17 9 Idaho ............... 7,609 31 
EE Sc:athies na ee een eames 112 90 73 67 63 23 20 a 16,567 30 
MED. Sst owas meee 136 141 125 117 62 41 30 North Carolina ..... 16,350 29 
Idaho ..... 130 150 100 59 33 18 14 Washington ......<«. 26,083 28 
WWinois ..... 3 60 43 33 25 18 17 Utah ................ 5,978 28 
Indiana .... 50 60 41 29 20 15 13 Missouri ............ 39,004 27 
SU vn. cccoceesececdecsacs 47 32 21 16 13 8 7 Tennessee eT 13,000 27 
Kansas .............000: . 49 33 24 16 12 10 hie ciate pigeons 26 
Kentucky .. 445 318 195 121 76 51 36 ps9 pote pers 7 
eo ee eer ow mae 230 473 167 108 57 48 Delaware 2,411 25 
SEE. ine scuinanadnncanereeneonet 96 70 52 41 27 20 19 Lae i i. 7.705 24 
a ee eee 123 91 64 49 41 24 18 Rhode Island ....... 5,453 22 
Massachusetts .....ccsccccecs 66 55 44 41 27 24 22 Michigan ............ 46,166 21 
SE ihe Cesctecnse canons 71 52 37 26 19 14 12 Indiana ............. 37,727 20 
SE, sectcectacaceoevnees a 55 31 25 17 12 12 Kansas . 31,667 20 
PE sievsrvesdwweesau es . 620 600 461 168 95 62 50 Oklahoma ........... 20,101 20 
Missouri ......... 135 86 65 44 32 23 19 Wisconsin ........... 32,313 20 
DE, ucgatnceest caraemeas 188 67 35 31 19 11 10 New Mexico ........ 2,817 20 
Nebraska . 35 25 24 21 13 9 7 Montana ............ 8,229 20 
PE wewerwaxes 91 72 55 48 23 16 14 Florida .............-- 7,843 20 
New Hampshire 75 58 49 41 31 24 21 CAIMGIRIA 20625600005 45,057 18 
New Jersey 72 65 43 43 39 34 24 a 1,227 18 
New Mexico ............- 359 190 106 82 50 30 26 Nebraska ........... 27,269 18 
New York oo .. 86 75 58 48 37 26 23 Rs en Bip tate spratd ararke bie 49,287 18 
North Carolina ........ . 357 222 149 113 68 Ad 34 West Virginia ...... 5,719 18 
Warts BOhOte . «onc cc ccccvcs 64 44 33 29 18 12 11 ENO ow scoters emcee 36,749 17 
Ge: coauavedmwais 75 55 39 28 20 16 13 MINED expo dareia erm reine 48,843 14 
QRIGNOINGE © .05.05552 ccncveees 253 209 225 83 42 23 20 Pennsylvania ....... 44,957 14 
Oregon Qaene 66 48 41 35 27 18 13 Massachusetts ...... 21,520 14 
Pennsylvania ............. 129 101 65 56 37 27 24 Connecticut ......... 10,260 14 
ee ee 72 55 44 37 29 25 21 POO dn. ke ccccocecns 2,781 14 
South Carolina ........... 151 132 101 111 86 45 30 Mew Vetl ..cc..002. 49,341 13 
South Dakota ............ - 40 40 29 23 16 11 9 New Hampshire 2,312 13 
Tennessee ...... 219 155 111 84 73 48 38 North Dakota ...... 7,538 12 
Seren ee ee 111 72 60 49 22 21 18 Vermont ............ 2,214 12 
SE ornare perme 145 93 61 54 32 21 17 a a 3,655 10 
I 6 aie, ects aranignth aide areas GANS a ae 66 47 32 26 20 18 Minnesota ........... 9,627 5 
WD ce ciswctedvecesvcsreecees 358 228 148 102 62 40 30 Colorado ............ 3,150 5 
Washington ..............-ee0e8- 82 47 38 41 25 17 14 AS a 
West Virginia ........cccces. 227 240 169 103 68 45 39 a 
Wisconsin ............0.0005- 95 67 44 31 21 15 13 Total ......+.6- 1,004,176 
WYOMING 20... ccccccvccccccccces 63 92 60 45 45 15 12 Average for United States.. 20% 
The New England states, which a year 
ago showed a very small increase com- rc 


pared with other centers, this year show 
a substantial gain. Here are the figures: 


State 
Maine 
Vermont 
Massachusetts .. 1 
Rhode Island... . 
Connecticut 


1917 

38,499 
18,146 
55,044 
25,142 
74,642 


1918 
42,154 
20,458 
176,564 
30,595 


84,902 





| 


311,473 354,673 


Iowa and Nebraska, as might be ex- 


pected from the re 


cords 


of previous 


years, head the list insofar as per capita 
distribution of cars and trucks is con- 


cerned. 


In each of these states, the en- 


tire population can be carried in their 


vehicles. 
every seven persons. 


braska one for every 


Each has one motor vehicle for 


Last year, Iowa 
had one for every 8 persons and Ne- 


9 persons. 


(Continued on page 198) 
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This map will give some idea of where the big gains in registration were made. 
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Each dot represents 1000: vehicles gained over the previous year 
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Record of Performance of American Planes 


This Table Serves to Illustrate the Numerous Types of Airplanes Built by 
the U.S. Government Since June, 1917—At One Period Nearly 60,000 


Employees Were Engaged in the Work in Various Factories 





























: : Gar = ee 
2 ae 3 = aig - = Zz = 
ae © : ae | bo" ee ee € ot 3S 32/5 a 
2 i = e 4 . ° & = a] = > ~ a5 | os Sc. 
" | | me . eikias : = | 3 > | 8 18./] 3 2 as MEE & 
Type | & Engine = 2 te oe & Ay o I = a Be oe, 22] 82 5.5 
1S 8 lets EB a : .  f#te. & 5 s&| 25) $2 
iz S a = | os = — = Ta lige ie 5 Og|/Og|] BS 
< oo ae ee c ‘5 = | 3s 2 3 85 |= 
| | = | | a= | & | Sle ” 5 5716 
7 | ae een: (een! see SEN See, eee (See | enn nee en (UE eee [Pee ee Sneed sé 
| | | 
| M. S. | } 
Ordnance Engineering Scout.. | 1 {80 Le Rhone | 0 eae e 9S 1180 | 13,500! 835 282 PEE eg | 
iat 6,500 | 9 535 | 1140 94 1175 Beets - eee 
| | 10,000 | 17 30] 315 | 1100 | 84 | 1175 
| | 15,000 | 55 Y cece | 1900 70 I ee a a a ee cas BP epee’: 
| 
Bristol Scout .. |80 Le Rhone... ... 0/11 45 400 | 1260 88.3 13,000 789 286 eee 
| | 6,500 | 23 26] 240 | 1215 83 oe ie ae Mercecinee 
| | 10,000 ou Ss ice 75 | 
| | | | 
canes |Liberty 12. .. ; 0 el 1500 | 136 1800 | 20,800 22,000 
6,000 | 5 35 | 1540 132 1740 Cand a 
10,000 | 10 35 | 1520 127 (RR TR (RIE: (eee: Mati tree eee hae 
15,000 | 19 15 | | 1500 118 1620 
| 20,000 | 41 | | 1480 102 TOU FE fash hres Ml wa. OMY acre th seo aes 
| | ' 
s. E. 5 (British)... .. 1180 Hispano-Suiza. 0 atoets 1170 | . 123.0 2100 19,400 oS eer 
6,500 6 50 810 1800 118.5 2080 on 
10,000 | 11 34 615 | 1800 115.5 MO 2c5, Vo dicks Mb. caw ae HE coe Al oisaneee 
15,000] 21 20] 340 | 1800 107.5 See st aed) sou ema a een 
| , 20,000 | 50 17 60 | 1780 85.0 1820 
| | | 
5. E. 5 (American) 180 Hispano-Suiza. . 0 oe ee hee 121.6 2100 | 20,400 2,060 | | 
6,500 | 8 750 | 1800 120.0 | 2140 ae Ri 
10,000 | 13 590 | 1800 117.0 | 2080 
| 15,000} 22 10} 350 | 1800 109.0 | 2000 | 
| 20,000 | 50 30 140 | 1790 92.5 1860 | | 
| ’ | 
Standard E-1 or M-Defense 180 Le Rhone 0 ; 99.8 1240 | 828 Ol} 115 | 1,144 48 | 7.5 | 14,800 
6,000 | 10 1180 a 5% re é ; aie 
| 6,500 |. 94.0 1240 : 
10,000 | 22 20 1180 $5.0 1220 
V.S. B-1 (British Fighter)... | 1300 Hispano-Suiza. 0 | 114.5 | 1760 ae | sees 
6,500 | 5 35] 1600 113.6 | 1700 1842 742 | 344 | 2,910] «......5 155 | 8 | 25,000 
| 10,000 | 10 45 | 1600 | 109.5 | 1660 ae Ea a a a 
| 15,000 | 19 30} 1600 OE Boece accesses Bane Bl ow A ace ME eawaces | 
DeHaviland 4.......... .. {Liberty 12... OF os 124.7 19,500 | 2391 | 1191 3,582 |Full time, 2’ 
- 6,500} ... 120.0 a nee : 
ie 10,000 | 14 5 | 117.0 Half throttle 
15,000 eae | 113.0 a3" 
| 
Handley Page 0-400 2 Liberty 12’s 0 97.0 14,000 ie, | ae 
| 7,000 18.10 Kare ane. | Tee 
10,000 BE cco cisce Al see hee AE ke GD cece BP aceon 
BS Peidoscacnts | .. |150 or 180 Hispano Ol ..: = sce SOS 1730 | 17,500] 1392 545 | ae 
Suiza 6,500 8 50 635 1970 103 1700 Sree Be! ee 
10,000 | 15 15 462 | 1480 97 1650 eM ckkaxaes 
15,000 | 29 220 | 1480 86 MOOR AT cscs) cass Al ow GF ase Gl esos Al <eeewaase 
DeHaviland 9... | 2 |400 Liberty 0 116 17,000 400” 
10,000} 9 109 Senet th coe) JM caNGM cia. GS hekcoar Ml ace eenet 
Handley Page-V........... | to |4-375 h.p. 0} 17 10 | 13,000 15’00” 
11 |Eagle VIII 10,000} .. 98 SE LRUh gate Meat ah ee ME hme WP aeaaaenie 
Rolls-Royce | 
IN-t-D ; . | .. |Curtiss OX5 90 hp. 0 75 | We 8 ce Fe FE as 2 ses 
10,000 ‘ | =P 
: 
Ne6-H | .. |Hispano-Suiza 150 0 105 2145 
} |} hp. | 10,000 | me Pat: oa A eee Bh cheee Ml licesatean 
! { t | 
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F the airplanes enumerated in the above table of per- 

formances, the following numbers have been actually pro- 
duced and delivered into service either overseas or to flying 
fields in the U. S. In all, 517 De Haviland 4 machines have 
been completed at an estimated cost of $6,512’ each, 2960 
JN-4-D machines costing $4,646 each and 24 Bristols, costing 
$6,750 each, 

Other JN planes, designated as type H, for training, gun- 
nery and bombing purposes were shipped. Of these, 402 
were training planes, 312 were for gunnery use and 100 were 





bombing planes. 


The cost of these is estimated at $4,750 
each. Another type, known as SJ-4, not included in the table 
of performances, was produced in quantities at an estimated 
cost of $4,500 each. No less than 1600 of these were shipped. 

Production commenced in June, 1917, with a total of 147 
JN-4-D machines; from then on the rate increased rapidly 
and in January, 1918, a total production of 729 planes was 
reached. Production was maintained through the following 
months and during the summer a number of Penguin planes 


were built at a cost of $2,025 each. 







































1907 

Europe: 
8 
Austria-Hungary $16,611 
Azores & Madeira Is. 

35 
Belgium $58 , 859 
Bulgaria 

40 
Denmark $30,464 


Finland 


111 
France $489,047 
66 
Germany $141,371 
1 
Gilbraltar $2,500 
Greece 
Iceland and Faroe Is 
veo 


Italy $240,192 


Malta, Gozo & Cyprus 


Islands 
19 
Netherlands $49,146 
1 
Norway $330 
Portugal 
Roumania 
oz 


Russia in Europe $27, 638 


Serbia, Montenegro & 
Albania 
10 
Spain $10,640 
i) 
Sweden $63,051 
1 
Switzerland $750 
1 
Turkey in Europe $2,000 
England 
739 


Scotland $1,414,056 
Ireland 
North America: 
Bermuda 
34,020 


611 
$969,385 


British Honduras 
Canada 


Centra! American States: 


Costa Rica 

$ 
Guatemala $2,743 
Honduras 

3 
Nicaragua $2,050 


Panama $1,170 
Salvador 
Greenland 

165 
$651,086 


Mexico 


Miquelon, Lanyley «& 
St. Pierre Islands 


Newfoundland & Lab- 
rador. 


$9, 828 
West Indies, British: 
Barbados 


Jamaica 


i 35 

Trinidad & Tobago...| $56,059 
Other British 

67 

Cuba $129 ,226 


Danish (Virgin Is. 


o Dep. 
' 1 
Dominican Republic $1,650 
Dutch 
French. 
Haiti. . 
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Exports of Passenger Automobiles 


1908 


} 
$3,218 


14 
$36,900 


10 
SY 045 


191 
$669,405 
68 


$171,293 


$243,744 


19 
$43 , 699 


$5,751 
l 


$1 S00 


IND 


$700,504 


$4,926 


1 
$1,700 


28 
$45,866 


105 
$157,081 


1 
$2,000 


1909 


22 
aK 


$36,978 


14 
$46,340 


50 


967 


0) { 
$645 , 692 
. #9 
966 

1 


S683 


62 


$240,516 


11 


$8 079 


$ 
83,041 


ai 


S78 ,409 


/ 
30, 061 
1s 
S44 


LOSS 
5 
9 


7! 


SOD 


d90 
$1,673 ,91 
3 


$5,240 


1,230 


$1,457, 129838 ,340, 326 


$11,597 
> 

$492 

? 

$850 

) 
$1,410 
200 


$282 ,462 


6 
$4,907 


o-—= 42 
$77,164 
74 
$140,160 
$2,820 


1 
$1,000 


*Includes England, Ireland and Scotland for 1907 and 


1910 1911 
25 36 
$26,178 $27,911 
2 1 


$2,006 
58 
$147,375 


$1,265 
133 
$241,267" 
9 


$1,890 $6,530 
46 52 
$46,024 $40,021 
? 

S12,0t0 

246 310 
$771,869 $473,122 
100 99 


$265,218 $209 , 665 
) 


$9,530 


$3,871 
93 1036 
$5335, 193 SLSS 405 


do t) 
$76,957 $50,796 
22 13 

$20, 669 $13,808 
y >} 
$11,429 $25 , 966 
40 

$31,806 

> on 


i4i 


$107,310 $139,487 


1 
S652 
12 63 
$15,330 $54,599 
tid 
$55.118 $62,005 
& 
$5,104 
11 
$8,929 
1,258 2,222 
4 $2,391,984 $2,233,734 
} . 12 13 
$18,109 $22,638 
1 1 


¢ 
$5,500 $16,850 


1 
$2,500 
3,102 ty 


$5,047 ,927 


O87 


> 


é 12 
$1,823 $12,698 
16 28 
$22,004 $34,054 
13 4 
$13,289 $27,415 


$5,565 $22,190 
P45 350 
$459,077 $614, 160 


15 10 
$18,285 310,412 
22 

$22, 531 

aS 

$81,365 


102 7 
$157 ,459 $7,325 
4 
$5,900 
120 157 
$187,392 $208 , 960 


1 
$4,000 


$1,510 
1908. 


1912 

100 
$78,748 
13 

$7 , 866 
122 
$140,585 
28 
$19,716 
51 
$41,976 
24 
$26,203 
574 
$469,721 
288 
$226,227 
1 

$1,673 
14 
$9,355 


$500 
103 
878,363 
78 
866,897 


169 
$127,729 
12 
34,343 
9 


5,660 


$4,403,361 
»? 


$28,901 


34 
$22,186 


6,288 


$7,560,655 


13 
312,603 
19 
$38,109 


$7,114 


20 
$14,271 


$10,655 


7 


$418,599 


14 
$13,812 
16 
$11,310 
53 
$52,659 
31 
$31,343 
4 
$1,960 
202 
$234,569 
? 


13 
$12,739 
3 
$1,647 





1913 1914 

134 314 
$91,781 $190,199 
16 20 
$10,549 $10,771 
94 244 
$85,679 $139,681 
17 43 
$11,457 $21,679 
&1 263 
$77,149 $176,947 
51 106 

$53 , 568 $83,835 
818 1,427 
$615,086 $919,060 
845 1,411 
$764,389 $1,040,787 
7 64 
$6,576 $33,030 
5 25 
$4,080 $28 ,256 

2 5 

$1,016 82488 
331 342 


S280, 961 


1 

$422 

111 141 
S94, 163 $117,131 
78 145 

$66, 689 $118,338 
73 59 

$58 , 931 $65,545 
38 28 
$30,537 $17,018 
580 926 


$484,913 





- + 

$1,160 $2 845 
186 83 
$127,621 $64,758 
250 324 
$235,918 $253 , 588 
oe 79 
$24,965 $56,838 

} 35 

$21,052 

is 6,992 
$2,893,785 35,615,487 
6 25 

$8,104 $46,948 
6 2 

$5,538 $1,593 

‘ + 

31,800 $3,929 
6,723 4,377 
$8,229,324 $5,445,052 
13 a) 
314,955 $17,877 
10 26 
$14,892 $36,763 
¢ $ 

$8,100 33,286 

39 is 
$43,432 351,906 
11 10 


$13,323 


235 155 
$239, 166 


) 5 
310,353 $2,761 
? 14 
$5,973 $12,320 
62 66 


$59,131 361,475 


40 4é 

$39, 902 $49,079 
7 13 
$6,716 $11,061 
223 297 
$242 , 686 $254 ,428 
5 3 


$2,131 $2,954 


? 11 
$5,382 $15,195 
19 13 
$14,590 $9,605 
) 65 


t dD 
$3,877 348 ,377 

38 
$24,499 $1,¢ 


219 
$156,295 
17 
$9,163 
451 
$252,909 
16 
$17,364 

9 

$6,077 

36 


$28 ,431 


$2,128 
114 


870,265 


8,321 

5,849,145 
143 
$82,708 

1590 
$157,091 


-P 


10 
$12,012 
Jl 
$20,422 


110 

$85,990 

16 
$8,888 


70 
$66,830 


$11,681 
19 
$8,699 
80 
$61,622 
59 
$40,281 
38 
$18,463 
1,359 
$745,695 
3 


$1,375 
- 28 


$14,609 
9 


a+ 
$16,829 
54 


$34,906 


1916 


SO6 
$548,971 


2,987 


$1,428,325 


15 
$16,165 
124 


$118,598 


382 
$217,240 


139 
$399,017 
732 
$592,560 
204 
$198,975 
? 

$3,000 
1,268 


$3,142,616 


3 
$4,200 
364 

$299 367 
238 


$150,869 


6 

$4,499 
9,810 
$6,933 ,806 
158 
$124,138 
60 


$55,014 


10,017 


$6,555,334 


228 
$170,964 
68 
$54,598 


383 


$309, 200 


a1 
$15,632 


63 
$30,688 
273 
$205,239 
128 
$87,167 
100 
$51,612 
3,698 
2,091,295 


101 

$63 ,670 
10 
$3,788 


1,315 


$932,768 


1,397 
$836,557 
7) 
S11,518 
78 
$79,913 
11 

$5, 134 
186 


$126,432 


{SD 
S612 ,495 
922 
$944 ,002 
283 


$271,421 


780 
$943,003 


1,125 
81,195,887 
JO 
$360,554 

9 


$9,245 


1,268 
$1,444,346 


t 
$2,991 


12 
$5,774 
14,421 

$11,143,740 


2,807 
$1,642,011 


48 
$38,910 


om 


$62,: 


vo 


21 
64 
35 
$202 ,375 
204 
$112,014 
124 
$80,879 
3,529 
$2,545,071 
18 


$9,114 


$19,191 
293 

$154,99 
WG 


$13,780 


(Figures are for 





2 
$4,100 


1,169 
$1,518,858 


$6,580 


15 
$11,396 

129 
$78 ,228 


qy 


$115,810 
223 
$270,987 


492 
$1,136,400 





742 
$1,712,672 
150 


$217,090 


36,858 
12,985 
$10,189,865 


199 
$85,070 
34 
$46,657 
16 
$12,292 
49 
$32,031 
129 
$93,329 
54 

$68 , 297 


27 
$34,676 
58 

$33,198 
236 
$149,673 
161 
$100,571 
80 

$50,009 
2,846 
$3,029,813 


152 


102 
$54,613 





726 
$911,879 

( 
$61,272 
2 835 
$2,093,728 
212 
$185,718 
8,952 
$9,087,651 
2,938 
$2,973,278 
109 
$87 , 752 
201 


$278 , S84 


$22,162 
2,152 


$2,462,679 


$322 

1,48? 
$1,707,533 
2 297 
$2,042,290 
908 

$938 528 
148 
$108,925 
5,593 


Sie, 


op 





$14, 





3,00 
305,701 
1,809 
$1,623,855 


S05 

$56,488 
40,640 

$56, 152,254 





, 
$262,161 


S,O0U 
$7,143,597 


old 
$563,148* 
12,677 
$9,966,376 
195 


54 
$100,585 








Fiscal 

~ ‘Totalsby 
Countries 
647 
$473,934 
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Year y ening 4 June 30) 


South America: 
Argentina 
Bolivia. 

Brazil 

Chile 

Colombia. . 
KNeuador. 
Falkland Is 
Guiana, British. 

Dutch 

French 
Paraguay 
Peru 
Uruguay 
Venezuela 

Asia: 
Aden 
China 
China, British. 
China, French 
China, Japanese. . 


Chosen (Korea) 


East Indies, British: 


British India 
Straits Settlements 
Other Britis} 
Dutch 

French 


Hongkong 


Japan. 

Persia 

Russia in Asia 

Siam... 

Turkey in Asia 
Oceania. British: 

Australia 

New Zealand 

Other British 

French. 

German. 


Philippine Islands. 


British Africa West... 


South 

Kast 
Canary Islands. 
Egypt. 
French Africa 
German Africa 
Italian Africa 
Liberia 
Madagascar. 
Morocco. . . 
Portuguese Africa. . 


Totals... .. 


1919 


THE 


AUTOMOBILE 


For Years 1907 to 1918 Inclusive 


AUTOMOTIVE INDUSTRIES 








$4, 300, 886 $4,656,991 $5,387 


3,184 6 803 
‘; 021 $9,548" 700 $12,905, 049 $21, 550" 130 $24, 27 


“Includes Barbados, Jamaica, Trinidad and Tobago, Other British for 1907, 1908, 1909 and 1910. 





1907 1908 1909 1910 1911 1912 1913 1914 1915 1916 1917 1918 Total by 
Countries 
39 70 109 268 343 727 1,062 940 626 4,399 3,924 3,425 16,032 
$58, 070 $72,396 $81,614 $174,677 $423,193 $860,350 $1,181, 735, $963, 586 $294,129 $2,065,439 $2,336,001 $2,666, ro $11,178, nod 
=e 26 141 
$1, 550 ae eas $1, 183 $12,764 $5,462 ner $100, = —_ iy $243, a6 
52 55 24 64 181 564 987 299 81 87: 5,017 
$57 ,037 $97, 7 $26, 892 $67, “ $225,083 $662,883 $1,035, 247 $264,992 = $157, ins $523, 383 $1, 000° O11 $4,151 485 
44 16 30 195 120 2,587 3,399 7,315 
$52,905 $20, 045 $1,471 $1, a4 $15,231 $39, 873 $109,982 $160, = $64 ,327 $530,211 $1,821,842 $3,576,511 $6,394,416 
1 14 110 39 91 173 164 726 
$500 $1,976 $22 482 $13,579 $35,386 $113, 334 $69, 620 $34,956 $58 ,525 $118,937 $121, we $590,717 
4 4 74 21 20 62 137 487 
$2,453 $2,168 $3,595 $20, 78, $55,372 $21,229 $11,233 $44,396 $106,478 $130,083 $397 585 
1 Y 6 20 % 18 16 rf “146 180 510 
$765 $823 $5,952 $4,700 $17,306 $114,313 $11,364 s24,311 $33, me $65, = $100,546 $280,002 
7 16 70 
$3, 948 $4, 492 $7 181 $11, 797 $17,775 $45,193 
1 1 & 12 
$580 $558 $1,000 $498 $3 , 632 $6 ,268 
5 1 1 5 6 40 3 71 
$2 ,394 $557 $1,200 . $2,308 $2,256 $20,192 $5,025 $33 ,932 
8 8 2 4 4 13 70 36 24 59 400 784 412 
$6,428 $6, 700 $4,403 $5,004 $2,950 $10,833 $55, 646 $31,362 $20,658 $40,388 $295,558 $913,669 $1,393,689 
4 20 96 177 209 183 45 285 1,165 2,232 4,425 
$625 $13, 149 $5,657 $23 , 666 $147,142 $235,097 $273 , 253 $167,269 $25,706 $150, yo $612,838 $1,177, "463 $2,832 ,398 
1 26 104 126 227 542 160 1,704 
$1,000 $28,180 $109,499 $102,073 $143,086 $314, 1 36 $327 ,507 $97,485 $1,122,986 
1 15 28 9 16 10 & 8? 
: : $788 : $7,998 $20,990 $6, — $9,166 $7,968 $6,879 . $60,495 
} 7 4 s 42 78 89 114 264 509 833 2 086 
$15,255 $7,471 $3,369 $13,785 $40, 261 $98 730 $90,459 $143,619 $119, 635, $191, 932 $383,371 $818,659 $1,926,546 
6 G 
: $3,000 $3,000 
20 2 2? 
$9, = $2,017 $11,342 
1 1 10 45 
- $5,100 S850 $17 798 $7,321 $31,067 
1 3 ? 2 2 7 2 29 
$10,270 $3,308 $6,095 $1,795 $1,800 $4,780 $3 ,832 $1,300 $33,180 
45 11 ? 26 150 253 439 437 315 2,289 3,603 73 7,648 
$26 , 067 $9,970 820 $22,372 $130,421 $203,740 $355,573 $379, 954 $274,680 $1,638,262 $2,644,085 $53,428 $5,743,872 
9 16 21 36 120 387 262 77 376 855 287 2,460 
84,754 $12,625 $12 on $20,955 $28 ,951 $86, 668 $319,247 $216,659 $70,210 $239,715 $585,820 $202,221 $1,799,865 
2 4 12 39 82 95 239 110 11 549 
$1,375 $2,875 $8 540 $20, 882 $31,245 $73,175 $20,208 $168 , 685 $80,033 $17,740 $424,758 
67 117 53 33 42 120 278 290 105 1,064 3,206 1,272 6,647 
$36,629 $79,989 $40,836 $21,768 $34 ,252 $70,055 $198,378 $208 ,722 $87 ,306 $753, ~ $2,642,330 $1,302,800 $5,476,193 
18 18 44 
. $3, 033 $17,967 $21,175 $42,175 
9 3 1 2 1 4 ? 11 2 15 38 117 210 
$7,372 $2,308 $459 $3,788 $550 $2,740 $6,673 $13,043 $1,475 $10,858 $35,255 $91 ,22 $175,749 
15 7 6 12 61 118 312 96 28 153 662 2,139 3,59% 
$19,242 $17,230 $4,996 $26,759 $58 , 933 $143,610 $364,507 $100,995 $29,210 $120,061 $481,748 $2,040, 897 $3,408,188 
Seen: ae $1,048 $1,048 
? $ 12 551 683 1,072 6 2,329 
$1,884 $1,760 $1,160 $14,998 $1,477,809 $529 385 324,060 $8,425 $3,359,481 
f a 4 6 13 6 37 13 41 31 65 g75 
$1,569 $2,959 ace! $6,540 $8 ,933 $35,934 $26,219 $10,317 $32,082 $15,915 860,220 $207,095 
3 1 1 1 7 1 15 
$7,900 $1 200 $652 $650 $824 $5,662 $1,000 $17,888 
62 87 127 437 1,046 2,597 ? 083 3,099 2,169 5, 83i 5,055 +, 307 26.404 
$57,731 $74,175 $81,426 $268,274 $874,112 $2,260,320 $1,896,990 $2,615,896 $1,768,479 $4, 147 ,302 aes $3, ae 557 $21,217,833 
69 59 60 77 413 953 958 1,065 938 9. 672 3,554 818 12,636 
$120,533 $72,647 $41,826 $55,236 $383, 49 $946,7 4 $990, $974, “= $784,206 $2,055,843 2,558, 118 $1, 453° 311 $10,437,450 
aeeae 2 28 19 30 184 
$24, 4i4 $73, 082 $2,: 306 $6 ous $2,081 saat! $11,062 $20, “— *$158,989 
1 11 6. 8 22 195 
$900 $2,920 $14,005 $45, 184 i $56, 789 $12,330 $7, a1 2 $147 »222 
1 12 33 
‘ ; ; $350 $5, 000 $3,208 $5,847 $11 1,039 $25 ,43 
2 16 24 130 309 401 517 614 407 861 1,019 1,714 6,014 
$1,205 $14,897 $27,410 $175,626 $382,551 $557 ,368 $577 ,040 $697,175 $425, 001 $859, — $686,731 $1,373,204 $5,777,658 
of 4 32 42 63 24 202 583 
? ; a $2,688 $18,319 $20,899 ere $144, = $115,772 $337 ,877 
2 2 26 75 135 331 1,279 1,618 695 2,859 3,423 2, 142 12,87 
$1,817 $1,147 $22 oo $61,185 $126,734 $306,606 167, — $1,437,883 eee $2,040, 977 $2, 378,380 $1,706, ne $9,972,190 
soa 2 22 49 237 666 
$4, 402 $10,463 $2,511 $14, ms 812,803 $34, 430 $75, iss $137, = $55, ost $75, mts $423, = 
1 1 sees 
$1,426 $1,804 $850 £2,066, $6, 1 $6, 050, $12,015 $32,005, $24, 505. $5, 378 $94, i 
? 1 1 1 38 21 
$887 $3,500 $1,300 $998 $10, 0 $2,872 $10, 158 $11, 437 $695 $18, 252 $22,113 aie $99, 709 
1 4 11 10 as, kia 41 260 
$950 $7,611 $18,188 $14, aid $20,164 $7,297 $17, ~* iohicue $1, 155 $13,315 $50, 350 $150,717 
ppt aeons 5 7 wae Re: 61 
$3,175 $14, 136 $4,865 $7, 760 yh ae $29, 936 
cohaveees 8 
Se > itis ceo nate nares $1,200 a, $1,200 
12 14 
$805 $975 $4,220 $6,000 
Ae en | Ee oe pete ee PR in 7 2 10 
peal)  Wxitewaee Mideweee parece $2,532 $808 $1,659 $4,999 
25 52 87 35 262 
ens ee Sade $29 a7 $10,847 $20,574 $39,670 $17,718 $118,306 
ee eee 7 3 16 20 6 56 7 9 149 
A a a ee $5,302 $2,669 $13,096 $16,102 $21,568 $7,301 $38,510 $5,429 $9,673 $121,755 
2,477 24, 293 62,312 


298 


23,8 234 64,8 »842 
75,793 $25, 399° 063 $21,113, 953 $40, 660" 263 $48,612, 632 $45,331,360 $264,385, 750 





Austria-Hung: ry 
Belgium... 
France 
Germany 
Italy.... 
Netherlands 
Spain. . 
Sweden. . 
Switzerland 
England 
Scotland 
Ireland. . 
anada 


Mexico 


Newfoundland and Labrador 


Cuba... 
Argentina. 
Japan... 
Australia 

New Zealand. . . 
Philippine Islands 
Russia. . 


Panama 


British West Indies 


China.. 


Totals... 


*Included with 


totais 


) 


( 


1908 


$8,537 

798 
$1,775,589 
32 
$124,747 
132 
$331,363 


$5 , 665 


64* 
$199 ,377* 


a 


$40,720 


$14,316 


for England 


1,046 
$2,500,314 


1909 


$7,080 
1,009 
$1,838,653 
64 
$193,580 
328 


$561,620 


1 
1 


' 


1,47 


"7 

$46, 062 

78 

$203,604 
$29,446 
7) 

$21,475 


$9,400 


$2,905,391 


1 ,624 


Domestic Production 


$29 , 087 
$1,467, 646 
368 , 2 


$587, 


28 
$60,554 
101 
$236,015 


36 


$69,737 
? 


$12,500 


> 


$8,575 


1 
$2,500 
1 


$2,285 


1,473 
$2,851,446 


1911 


"19 
$26,180 
377 
$797,931 
137 

$297 ,153 
130 
$239,079 
o 


$2,573 


55 
$118,474 
128 

$297 ,382 


38 
$98 019 


$5,000 


6 
$16,302 


$750 


888 
$1,898 843 


1912 


+ 

$9,591 

32 
$59,941 

401 

$964 , 635 

116 

$250,313 
8 


131 
$200,530 


187 
$431,066 
1 


$2,570 


$171,366 
1 


1 
$1,500 


963 748 
$2,134,181 $1,759,380 


1913 

14 
$30,102 
56 
$144,693 
357 
$814,392 
99 
$261,168 
116 
$205,931 


1 
$500 


eae 
$3,944 

? 
$3,103 


y 
if.) 


$218 , 932 


19 


32,815 
hae . 
$2,800 
$11,000 


AUTOMOTIVE INDUSTRIES 
THE AUTOMOBILE 


Increased 


1914 


4 
$8,294 
g 
$19,582 


134 
$304,716 
21 
$45,680 
55 
$79,464 


1 
$1,136 


$1,199 
40 
$115,042 


a> 


? 


$29,940 


4 
$4,100 
1 
$1,282 
] 


$1,703 


@ 


$5,180 


300 
$620,493 


1915 
1 


$2,233 


62 


$131,936 
6 
$13,606 

111 
$122,446 
6 

$11,245 
? 


$6,592 


y 


$178, 065 
1 


$1,700 


42 
$35,148 


11 
$8 425 


$11,000 
1 


$1,925 


g 
$987 


322 
$525,303 


1,350 


$3,500 


1,474 
$801,911 





1917 


$1,100 


106 
$188 , 280 


January 16, 1913 


Imports of Passenger Cars for 11 Years 


American Purchases of Foreign Automobiles Have Steadily Declined as 





Totals by 


1918 


ae 
$29, 65 


Countries 


$8 , 240,638 
625 
$1,554,466 
1,358 
$2,330,888 
20 
$32,586 

5 

$10,700 

2 

$7,119 

119 
$267,182 
856 
$2,126,875 
25 
$27,066 

1 

$803 

1,673 
$1,117,737 
48 

$36,361 

2 

$2,800 

29 

$78,593 

1 

$1,925 

1 

$1,282 
$2,690 

1 

$1,250 
$5,180 

1 

$750 
$1,500 

1 

$2,500 

1 

$2,285 


8,999 
$16,238,129 


Exports of Automotive Parts for 12 Years 


From Slightly More Than Half a Million Dollars, Export of Parts 
to $32,933,006 in 1918 


Europe: 
Austria-Hun- 
gary 
Azores 2 

Madeira, Is.. 
Belgium 
Bulgaria 
Denmark 
Finland 
France 
Germany 
Gibraltar 
GOOCE ccccscs 
Iceland and 

Faroe Is... 
i) re 
Malta, Gozo & 

Cyprus Is.. 


eereee 


Netherlands.. 





= =n9 
9,002 


1 Y 04 9 


1908 


$1,087 
10 

891 
2,41 9 
22, 960 


7,621 


3.613 


36 
619 


1909 


$669 


512 
“764 
17,833 
4,090 
"427 
1,144 


Not Including Engines and Tires 


1910 


$2,511 
50 
9,991 
2,339 
54,035 
10,023 


ot 


1911 


$1,412 


67 
2,922 
171 
3,007 
486 
58,999 
41,966 


"100 
26,636 


4,548 


1912 


$2,195 





1913 


17 
14,156 


14,135 


1914 


$5,198 
1,384 
20,978 
390 
8,664 
2,931 
179,351 
213,351 
514 
807 

180 
50,580 


7,634 


1916 


$1,532 
31,886 
5,627 
2,216,823 
617 
24,724 


re 


456 
115,260 


41,525 


1917 


$1,270 
53,917 
55 
3,700,812 
"525 
12,604 


2,608 
180,977 


54 
96,200 


1918 


$198 
906 


1,048 
3,999,904 
"61 
4,675 
2,757 


99,947 


3,625 


Have Increased 


Totals by 
Countries 


$19,406 


13,180 
11,006,445 
498,711 
2,108 
46,180 
6,898 
574,063 


90 
184,585 





























































































































January 16, 1919 


1907 


Norway 
Portugal 
Roumania 
Russia in 
Europe 
Serbia, Monte- 
negro and 
Albania 
Spain 
Sweden 7 
Switzerland.. 1 
Turkey in Eu. 
England ... 
Scotland ... 
Ireland 
No. America: 
Bermuda .... 
British Hon- 
oO ae 
a 
Cent. Amer. 
States: 
Costa Rica .. 255 
Guatemala .. 24 
Honduras 
Nicaragua 
Panama 
Salvador 
Mexico 
Miquelon, 
Langley and 
St. Pierre Is. 
Newfoundland 
& Labrador. 
W. Indies: 
British— 
Barbados 
Jamaica a 
Trinidad &+} 72,310 
Tobago .. | 
Other Brit.. 


$400 
4,004 


\ *116,248 


274 


131,553 


132 


Cuba 
Danish 
gin Is. of 
ao eee 
Domin. Rep. 
Dutch 4 
French 
i ee 
South Am.: 
Argentina 
Bolivia 
Brazil 
CRO cena 
Colombia 
Ecuador 
Guiana: 
3ritish 
Dutch 
French ives 
Paraguay 
Peru 
Uruguay 
Venezuela 
Asia: 
Aden 
CE cc eass 
China: 
British 
French 
German 
Japanese 
CHOSOT sce 
E. Indies: 
British— 
British Ind.. 
Straits Set- 
tlements 
Other British 
Dutch i 
PYOMGM 2.5%. ‘ 
Hongkong .. 123 
Japan oe 
a. eee 
tussia in As. — 
eee 2,134 
Turkey in As. 
Oceania: 


, INS 


1,666 


"690 


British— 
\ustralia ‘ 3,826 
New Zealand 25,625 
Other British arom 
Wrench ...... were 
German ..... eel 
Philip. Isl... 4,168 

Africa: 
Belg. Congo.. 
sritish— 
WORE on scenes Ganon 
South 3,000 
a er 
Canary Is.... ean 
Egypt ....... 110 
French Afr... nee 


German Afr.. 
Ff ee 
Madagascar 

Morocco .... 
Portug. Afr.. 
Spanish Afr.. 


1908 1909 
$622 $699 
cove 205 
1,543 3,776 
129 260 
11,128 1,270 
782 1,409 
ee 56 
125,726 
175,093 6,205 
6 
196 8 
381 40 
244,332 230,509 
159 346 
1,858 1,188 
104 61 
ovine 60 
1,273 2,182 
wares 843 
47,279 104,984 
50 435 
3,804 6,295 


39,169 27,385 


39 
50 103 
17 acecak 
128 164 
90 20 
10,053 8,244 
100 ae 
8,690 8,527 
2,988 1,348 
300 422 
272 365 
128 852 
“90 

1,817 745 
1,786 391 
400 Sore 
1,936 787 
540 

4,137 4,62 
1,403 1,786 
84 
5, 168 5,135 
"296 "252 
586 498 
“ig he 


1,167 1,007 


7,148 14,227 
1,752 1,392 


781 7,859 


_ 


"302 «4,088 


"380 10 


“a “8 


AUTOMOTIVE INDUSTRIES 


1910 


$2,684 
3 


73 
1,023,368 


2,376 
2,124 
48 

38 
3,180 
526 
81,248 


1,884 
1,390 
9 


$45 


~ 
roe, 
em D 
© aJeT-101- 


+ AINA: 


* bo 


"47 





Totals.. 


*Included in totals of exports to England. 


7Included in totals of exports to Jamaica. 


1911 


$1,042 


460 
6,753 


2,001 
3,866 
11,003 
1,817 


422 
31,325 


11,741 
3,202 
672 
2,627 
“119 
1,997 


15.486 
981 


169 
339 


“115 


1912 
$934 
865 
2,734 
1,743 
113 


3,755 
3,789 


hod 
w 
oo 
—_ OO 


“748 


14,568 


5,278 
829 
3,452 
2,711 
39,681 
“970 
30 
102,427 
26,095 
971 
495 


62.631 


"910 


THE AUTOMOBILE 


1913 1914 
$1,636 $1,893 
920 2,357 
1,003 887 
9,566 14,079 
3,192 6,266 
4,276 6,140 
457 1,069 
116 
922,866 sic 
1,485 1,282,388 
451 23,269 
250 
330 254 
509 163 
3,104,097 3,663,879 
4,516 6,208 
1,851 1,618 
308 1,053 
741 47 
11,738 16,988 
2,242 2,481 
46,743 41,508 
300 
2,993 3,901 
5,055 4,177 
25,355 24,693 
9,119 13,003 
1,157 2,538 
35,928 48,217 
1,640 1,206 
1,331 3,439 
1,767 2,754 
198 8,099 
2,212 1,095 
74, 4 92,663 
1,209 
108, i 84,602 
4,711 22,405 
18,676 19,970 
,115 6,324 
3,809 4,583 
39 911 
125 ae 
2,550 5,982 
32,978 21,401 
20,123 36,286 
502 1,676 
3,134 5,825 
2.974 2.791 
18,336 47,923 
14,660 25,100 
901 4,099 
11,453 15,368 
“"92 "626 
51.619 35,637 
1,925 1,905 
239 67 
166,176 202,363 
37,438 53,644 
479 1,060 
3,032 7,560 
220 396 
93,434 69,933 
465 5,743 
62,304 157,246 
1,444 3,203 
879 1,505 
295 130 
¥ 200 
999 
aie "166 
1,222 1,585 


1915 


$15,607 
3,239 
123,667 


7,347 
4’211 
400 


267 
3,282,973 
29,403 


he 
a 
-] 
co 
ol 


oe) 


a18S 2109 DO 


cs 
He CO CO fm DO PS OO 


— te 
Ar SN; 
HOONNS 


to 


107,351 
2,451 
214 
199,154 
48,111 
665 
5,730 
40,228 


1916 1917 
$59,769 $100,542 
45,356 66,929 
391 bats 
2,498,879 1,624,431 
4,932 ee 
32,743 95,720 
37,917 26,891 
1,150 565 
7,202,475 6,121,211 
52,414 22/146 
7,181 1,264 
615 64 
548 1,379 
492,639 9,148,110 
10,162 7,498 
2,367 9,852 
15,649 12,639 
666 964 
34,180 56,657 
3,717 1%; 314 
42,258 125,8 
25 5 
8,672 9,972 
6,383 14,452 
53,867 54,854 
£1,826 44,060 
9/303 12,863 
411,731 906,710 
975 1,876 
12,389 35,301 
3,288 6,052 
9,546 24°672 
3,285 3,962 
222,687 1,458,111 
3,453 11,864 
59,935 134,326 
72,939 248,043 
18,967 27,777 
8,014 12,648 
6,809 23,597 
25052 3,212 
328 11 
848 228 
5,458 27,332 
27,086 125,913 
10.783 87,768 
998 4,541 
21,661 54,753 
46 ar 
~ 1,747 
10.377 2.125 


129,562 $45,855 
39,025 70,043 
8.540 27,710 
34°638 193.225 
2,180 2,885 
30.446 116,130 
226,255 146,083 
34.412 9.734 


389,690 753,309 
176,618 285,654 


1,991 4,751 
5,640 4,383 
66 936 
63,756 116,670 
34 
20,311 64,9388 
286,401 422,200 
11,371 9,599 
2,111 3,261 
4,751 2,623 
2,458 2,316 
21,098 s0s 
sieseie 33 
eas 4 
9,928 2,431 
7,064 5,339 


32 


154, 
4, 


6,32 


8,633 


850 
03 
5: 


=o: 


9,114 
955 


2,638 


12,054,824 


1,02 


3" 276 


2,844 


39,816 


4,707 


53,518 
24,385 


3,08 


3) 


8,534 


7,873 
263 


60,134 





$611,355 $620,856 $605,179 $1,641,520 $2,544,180 $4,107,155 $5,240,599 $6,624,232 $7,853,183 $22,536,485 


$27,420,913 $32,933,006 $112,738, 663 
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Totals by 
Countries 
$213,683 
142,157 
5,475 





4,624,078 


5,045 
313,003 
119,741 

7,958 


1,438 
27,051,087 
138,341 
10,287 
1,701 


6,799 
44,018,359 


56,447 
317,601 
163,331 

52,867 
728,945 


bo 


10,003 
102,567 
23,689 
104,016 
35,570 


126,625 
34,616 
724,902 
,180,500 
152,964 
58,485 


or 


" 


8,341 
160,524 


46 


2 
J) 
a 
ms) 
~] 
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147,127 
1,906,868 
57,141 
11,137 
33; 054 


20,985 
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RIOR to 1913 the U. S. Bureau of 

Foreign and Domestic Commerce evi- 
dently did not consider that the motor- 
cycle possessed sufficient importance to 
justify an individual set of figures in its 
official records, and accordingly it in- 
cluded the motorcycle with the ordinary 


push-bicycle. Those figures which are 
available seem to indicate that of late 


years the motorcycle occupies a position 
of some importance in the foreign trade 
of the country, as from 1913 to 1918 
our exports were valued at $12,616,559, 
a value representing that of no less than 
63,267 motorcycles. 

As is the case in certain other export 
tabulations in this issue of AUTOMOTIVE 
INDUSTRIES, war has shown a marked ef- 
fect on the volume and value of our ex- 
ports. Early in the struggle it was fully 
apparent that a motorcycle could travel 
under conditions impossible to an auto- 
mobile, such as carrying reports and mes- 
sages at speed over shell-shattered roads 
where the means of transport had fre- 
quently to be carried over obstructions 
or around or through shell-holes. 

Hence it came about that although 
England, France and Italy had well- 
equipped motorcycle factories capable of 


1915 1916 1917 1918 


THE 


Motorcycle Exports 


AUTOMOTIVE INDUSTRIES 
AUTOMOBILE 


(Prior to 1913 Motorcycles were included with “Bicycles” ) 





Europe: 
Austria-Hungary 
Azores and Madeira Islands 
Belgium 
Bulgaria 
Denmark 
Finland 
France 
Germany 
Gibraltar 
Greece . 

Iceland and Faroe Islands 
Italy 

Nether'ands 
Norway 

Portugal 
Roumania 

Russia in Europe 
Spain 

Sweden 
Switzerland 
Turkey in Europe 
England 

Seotland 


Ireland 
North America: 


Bermuda 
British Honduras 


Canada 
Cent ral American States: 


Costa Rica 
Guatemala 
Honduras 
Nicaragua 
Panama 
Salvador 
Mexi 0 


Newfound!and and Labrador. 


West Indies, British 


Barbados 

Jamaica 

Trinidad and Tobago 
Other British 

Cuba 
Danish (Virgin Is. of U.S. 
Dominican Republic 
Dutch 

French 


Haiti 


$262 
1,036 
$203 ,734 


$828 


207 


1,335 
$236,362 


$6,238 
/ 

$200 
48 
$9,593 
3 

$71 


> 


SAl 0 


1914 


29 


$5,875 


65 


$11,808 


239 

$43 ,325 
78 
$13,798 
32 

$29 , 663 
231 
$48,201 


3. / 2 
$70,054 
89 
$17,885 
40 
$8,009 
89 
$19,014 


408 
$75,505 


1,604 
$320,009 
16 
$3,284 


1,065 


Fs) 
$1,242 


8 
$1,998 


6 
1,455 
$1,685 

16 
$4,086 


a 


80 
$15,980 
/ 

, 

$630 
$376 

1 


$150 





1 
$151 


149 
$24,168 


56 
$11,573 
, 


597 


121 
$24,190 
348 
$67 , 962 
114 
$20,656 
91 
$18,609 


649 
$137,771 
122 
$21,472 
90 
$18,556 
6 

$1,327 
3,324 
$578 , 836 
33 


&8 393 


, 832 
$140,015 


$442 


o 
$1,159 


$196 
2 


$484 


io 
784 


$128,186 


216 


$36,121 


$41,031 


2,103 
$494 ,338 
206 
336,040 
57 


$88 ,325 


3,797 
$732,582 
109 
$21,900 
50 
$10,738 


$250 


997 


$148,409 


$757 
18 
$3,080 


12 
$2,506 
2 

$480 

66 
$12,217 


‘ 
$14,562 


a 
$495 
1 
$293 


1 ,666 


703 
$146,398 
1,059 
$245, 062 


287 


$61,710 


1,064 
$196,645 


8 
$1,638 
102 

$23 ,360 
5 


$1,062 


10 
$1,173 
2 

$368 

5 

$900 

5 
$1,015 


> 


$650 


90 
$20,946 


$400 

8 

2,000 
1,940 
$464, 661 


86 
$21,414 
222 


$56,045 


os tw 
res) 
D 


“Is 
— bo D 


$90, 1 
$13,0 


$393 


$5,706 


1 
$39 

1,041 
$198,739 


$2,763 
30 
$5,237 
14 
$2,452 
31 
$4,167 
165 
$36,408 


10 
$1,029 
3 

$904 

4 

$636 
14 
$4,026 


$1 


$1 
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36 
$7,410 
1 

$228 

91 
$17,130 


1,969 


$338,380 

99 

$18,277 

611 

$120,908 

329 
$66,323 

5 

$833 

?1 

$3,791 

& 

$2,000 
4,974 

,079 098 

2,877 

$517,937 

1,228 

$254 , 953 

856 


$196,104 


wv 
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zn 
= > 
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wm om~ke 
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$262 
10,076 
902,577 


$34,405 
50 
$10,738 


i 
$250 
1 

$39 
6,264 


114,156 


1y 
4) 
$9,764 
97 


$16,759 
s2 


$17,195 
/ 


4: 
$6,596 
502 
$101,846 


7 
$776 
48 
$7,256 
g 
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Covering Six Years 


to 1913 









(Prior Motorcycles were included with “Bicycles” ) 











1913 1914 1915 1916 1917 1918 
South America: 
163 110 69 111 73 227 855 
Argentina. . $30,330 $23,470 —- $12,798 $20,209 $35,929 $48,655 $171, 481 -Y 
vey Re 11 
Bolivia ae $261 $1, 005 $1, as $2,151 $5,936 Q& 
57 61 43 94 421 
Brazil $12,090 $10,985 $7,743 $9, on $16, 051 $23,387 $80, 172 Tt 
39 9 88 
Chile $8,134 $7, 967 $570 $2,406 $6,380 $18,041 $43,507 ~ 
4 11 12 13 60 nn] 
Colombia. $900 2,066 $2,350 $2,607 =e: 18 $2,472 $12,532 o 
2 7 11 40 
Ecuador $436 sanz $135 $1,493 $3, i $2,216 $8,243 Q 
9 7 8 55 110 
Guiana, British $338 $1,523 $1,356 $1,383 $5, 047 $8,828 $18,475 
inten SO a ee ee sia 1 
I ois cereale SKGER Rey i en SERSSSSE teem eter ~~ ria - $196 “ew 
3 3 25 5 44 o 
Peru. 632 $847 $1, 578 $4, 546 $1,103 $8,704 
15 10 26 121 
Uruguay. $2,921 $2,409 : $4, 743 $0,207 $5,892 $25,172 
18 23 4 4 2 73 Y 
Venezuela... $3 466 $4,725 $912 $456 34.746 $573 $14,878 ? = 
Asi © 
2 14 6 22 oe 
Aden..... aaics $246 $2,431 “= $3 ,464 
18 20 25 1 166 J 
Cima oh cies se cee $4,542 $4,786 $6,790 $2,562 $16, 943 $35 , 623 ~~) 
77 17 ag 
China, British. $13,822 $13,822 
2 2 = 
China, Japanese. ; : $350 $350 
6 2 7 23 10 48 
Chosen (Korea) $1,350 $413 $1,008 $4,852 $2,396 $10,019 
Vast Indies, British: 
5 11 j 14 558 16 807 
British India $570 $2,404 $925 $40,388 $111,411 $3,796 $159,494 
11 11 if 82 140 955 
Straits Settlements $3,349 $2,116 $1,789 $15,773 $30,899 $53,426 
2 7 3 18 140 68 238 
Other British. . $591 $1,811 $1,211 $3,050 $26,198 $16,192 $49,053 
3 20 54 185 1,079 951 1,592 
Dutch... $642 $4,916 $11,871 $34, 758 $229,167 $50,126 $331,475 
a 1 2 37 18 81 
Hongkong $325 $690 $4, 353 $7,531 $3,070 $15,969 O 
137 14 19 122 384 697 
Japan $25,833 $4, 548 $3 597 $3,191 $25,716 $78 ,324 $141, 209 1913 1914 1915 1916 1917 1918 
2 
Persia $730 $7 730 
I 18 a1 ” 40 
2ussia i si $115 $3 .738 5.¢ $9 , 233 . . 
Russia in Asia — : $3. e — - 39, 4 producing large numbers of machines, 
Siam... se48 1,375 $1,189 $3,626 $3,311 $10,149 we received hurry calls for all available 
Turkey in Asia... $206 Me Sees, ele ee 3358 Supplies. Our prompt and effective re- 
Oceania: Meitiah: aa . . resin ng shown’ by the figures given 
24 786 709 2,394 2,998 ,678 8,589 erewith. 
Australia $4,706 $132,998 $137,269 $475,157 $634,011 $380,786 $1,764,927 
136 29 id in goad o78 aft ; 731 am 52018 913 Of course we have, apart from the 
New Zeal: $22, 664 $6,029 § 282.049 $236,432 $157,432 753 ,67 
ew Zealand wae m ; 10 5 ane ~ temporary demand created by war, a 
Other British . $1,560 $2,120 $1,330 ae’ $9,277 world-wide trade in motorcycles. In 
ecnat $1,157 $628 $1,186 $2,971 this connection it is of interest to note 
German $298 $96 ($304 that the smaller countries, far removed 
: 257 134 135 247 142 5 07 : aa deewanmen es 
Philippine Islands $42,092 $25,600 «$29,383 «—«SH1,276~—« $30,743 «835,725 sandigeg fr0m the fighting zone, are consistently 
frica: : , improving as motorcycle buyers. For in- 
Bidnien any: $289 so89 Stance, Siam, a country which but a few 
2 2 72 29 6 191 aa - ‘ 
British Africa, West $418 $306 $15,680 $3,575 $12,336 «$32,414 nes ago ag utterly dissociated in the 
10 187 555 1,144 1,364 1,874 5,164 ublic mind with thin =e 
South. . 36,784 $33,659 $101,210 $204. 302 $252,478 $449,846 $1,048,279 P h things mechanical, 
1 6 1 263 seems to be adopting the motorcycle. 
East $251 $834 $12, 210 $5,033 = $34,358 = $52,686 Perhaps the principal lesson to be 
2 14 Re ee 30 
Canary Islands $493 $2,732 $2,058 = ee —_ learned from this tabulation of motor- 
y oe ee: or . ; 
Egypt. $739 $438 $3,559 ae) an! $11,987 cycle exports is that the American ma- 
1 1 : é : 
French Africa $432 $237 sse9 chine is now thoroughly known in dis- 
Genmae'Aivtes eset $473 ars: Gs se7i tricts in which, before the war, few mo- 
ks ail x torcycles of any kind were seen; that 
aberia.... ree $: . 

3 (allel eae 4, Yepeat orders from foreign governments 
Madagascar : s002 - . $719 and from distributers and dealers prove 
Morocco. . . $283 0—Oti«i ,: $355 on dons that it is appreciated as well as merely 

11 5 23 7 . 
Portuguese Africa $1,827 $999 $5,000 $1,034 $520 $9 380 known, and that the conditions prevail- 
De EG 2 Sees 3 5 . . 
Spanish Afsien... Me. post $638 $1,213 Ing during the past few years have given 
a ; — a the United States motorcycle manufac- 
Totals: Number 3,983 6,410 8,166 19,500 16,609 63,267 : E 
Jalue.... $749,072 $1,234,194 $1,494,176 $3,369,616 $3,404,716 $2, 364. 785 $12,616.559 turer an opportunity to further cultivate 














his interests abroad. 
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Trucks Show Few MechanicalChanges 


War Activities of Engineers Have Retarded Mechanical Development in Com- 
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mercial Vehicle Design—Curtailment of Supplies of Raw Material 
Has Reduced Production Originally 


EW changes involving either basic 
design or refinement in detail have 
been made in the gasoline trucks 
offered on the 1919 market as compared 
with those produced in 1918. No doubt 
the primary cause is that the abnormal 
conditions under which this branch of 
the automotive industry (in common with 
others) has been operated during the 
past year acted as a deterrent to devel- 
opment along lines other than those of 
accepted engineering practice. Another 
reason is that truck design under the 
severe demands of war-service has ad- 
vanced so rapidly since 1914 that it has 
reached a point of relative excellence 
which leaves but little to be desired from 
a purely mechanical point of view. 
There is still much to be done in the 
development of the gasoline truck from 
a strictly utilitarian point of view, and 
doubtless engineering skill will lend its 
aid in this direction, supplementing the 
efforts of the sales organization to per- 


fect a program planned to provide the 
maximum of earning capacity at a mini- 
mum of operating cost and a well-devised 
system of distribution, service and main- 
tenance. 

A Readjustment of Sizes 

Obviously the load capacity of a truck 
is determined by the maker on the basis 
of demand. Trucks are built in capacities 
ranging from under half a ton to over 7 
tons, and it is apparent that there is 
work suited both to the extremes as well 
as to the intermediates. 

While the 1-ton truck still leads the 
field in respect of the number produced, 
the greatest gain in the number of models 
of any given size offered for 1919 is in 
the 14%-ton classification. Twenty-four 
more models of this size are listed than 
were offered in 1918. If the popularity 


of a size be judged by the number of 
models offered, the 2-ton truck leads the 
field for 1919 with 89 distinct offerings. 


























FINAL DRIVE BY MODELS OFFERED 
The final drive averages shown above are calculated on the number of models 
offered in each particular year and as included in the specifications of those 


trucks published by the Class Journal Co. for that year. 


not be 
trucks. 


The averages must 


confused with those on the same subject based on the production of 
The latter averages are given below, so that the true situation in re- 


gard to types of final drive may be had both from the basis of number of 


models offered and of number of trucks produced. 


The above percentages in- 


dicate the decline in the chain drive for some form of inclosed drive 








INTERNAL 
CHAIN Gear ———_—BEVEL REDUCTION 
224% 14%| 


FINAL DRIVE BASED ON PRODUCTION 


The above are averages calculated for the year 1918. 


The 1916 production 


was 98,000 trucks; 190,000 in 1917 and 250,000 in 1918. Thus, while the per- 
centage of bevel-driven trucks decreased 2% per cent in 1918, there were 
actually more bevel-driven trucks made in 1918 than in 1917 





Planned 


It is followed closely by the 144-ton size 
with 75 models, the 1-tonner with 68, th« 
3%-tonner with 62 and the 5 and 5% 
tonners with 59. 

Taking the six-year period from 191:; 
to 1919 the 3%4-ton truck has shown th« 
greatest gain, the 41 models now offered 
being over seven times the number mar 
keted in 1918. The 2%-ton truck has 
also gained in favor during this period 


Price Tendency Is Upward 


Owing to the additional cost of ma 
terial, labor, etc., there has been a gen 
eral increase in truck prices. There hav« 
been no advances which were not fully 
justified by abnormal production condi 
tions and there is no indication of any 
downward trend. In fact it is more tha 
likely that some further advances may b« 
announced in the spring, but it is impos 
sible to prophesy with conditions as they 
are at present. 

For the reason that prices have bee 
advanced almost daily it is not easy to 
calculate the precise percentage repre 
senting the difference between 1918 and 
1919 prices. A careful calculation mad 
in November and based on actual current 
figures furnished by manufacturers 
showed that at that time the average 
increase in all models and sizes of trucks 
was 17.1 per cent. As a matter of fact 
individual prices advanced anywher« 
from 10 to 20 per cent and at the present 
time it may be safely assumed that the 
average advance is in the region of the 
latter figure. 

It should not be forgotten that with 
wartime restrictions it was a matter of 
practical impossibiliy to increase produc 
tion for commercial service (as distinct 
from Government work) and thus reduc« 
overhead charges to a point which would 
permit of the truck being sold at th¢ 
same price as before. 

It is of interest to observe that the 
standard army truck has not yet affected 
to any appreciable extent the design o! 
the regular commercial models. It is not 
likely that any modification embodied i1 
army trucks will be adopted until present 
orders for standard commercial vehicles 
are filled. Then, should such a course bh¢ 
considered advisable, the various parts 
makers will be ready with the various 
jigs and tools formerly used in Govern 
ment work and now available for other 
service. 


1919 Mechanical Practice 


As already pointed out there are prac- 
tically no novelties or departures from 
generally accepted standard design, but 
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there are one or two exceptions of in- 
terest. 

Perhaps one of the most important of 
these is the new type of double-reduction 
axle brought out by White. In this the 
second reduction is secured at the wheel 
instead of in the differential housing. 
This axle has several other unusual char- 
acteristics and has been under develop- 
ment and test for several years. 


Size of Engines Increased 


In engines the tendency is to increase 
‘ize. For example, the average engine 
on the %-tonners has been increased 
from 3% x 5 to 3% x_5, with a corre- 
: e . ° = 
sponding increase in horsepower from 
16.92 to 19.61. The average engine of 
the 1-ton truck is now 3% x 5 as com- 
pared with 3% x 5 in 1918. 

In gearsets there is a tendency to adopt 
the use of four speeds in trucks for the 
3 to the 5-ton sizes. Side chains are dis- 


appearing and are being replaced by one © 
or other of the forms of enclosed drive. 
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Truck Design for 1919 


HERE are very few mechan- 

ical changes, standardization 
of parts may be considered as ac- 
complished and developments may 
be expected now that the factories 
are reorganizing on a peace-time 
basis of operation. 


Three and one-half ton trucks 
show the greatest gain in number 
of models offered, although the one- 
tonner leads in actual number. 


There has been little attempt 
made to solve the problem of using 
heavy fuel. 


Amidship gearsets have in- 
creased in number, no doubt for 
the reason that they tend to pre- 
vent shaft-whipping. 


Chain drive continues to give 
way to drives of one or other of 
the enclosed types. 


Worm drive appears to be the 
favorite on trucks of Y, 1, 1%, 
2, 214, 31% and 5 tons, as indicated 
by averages of all models. Hotch- 
kiss type of drive continues to be 
popular. 


Ol TO Ol 


As evidence of this, chain-driven trucks 
are now but 8% per cent of the total pro- 
duction as against 15 per cent in 1918. 
On a production basis chain-driven trucks 
for 1918 were but 6 per cent of the total 
as compared with 9 per cent in 1917. 
Both worm and internal-gear driven 
trucks show increases, bevel drives are 
fewer and trucks with double-reduction 
drive have increased both on the basis 
of the number of models offered and on 
that of production. 

Hotchkiss drive has held its position 
except in the case of 5-ton trucks, where 
radius rods are used on the majority of 
the models offered for propulsive pur- 
poses. Better brake lay-outs and the use 
of longer springs which are practically 
flat under load have overcome any earlier 
difficulties arising from the use of this 
type of drive. 

Automatic control of engine tempera- 
ture has not progressed to any great ex- 
tent during the past year, although at 
the beginning of 1918 it was prophesied 
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These curves and the ones op- 
posite are based on specifications 
compiled during the past 7 years 
by the Class Journal Co. and do 
not take into account the num- 
ber of vehicles of a given model 
sold. The heavy lines indicate 
an increase in the number of 
models of a given size and the 
light lines a decrease 


that the conventional cooling system 
would be discarded in favor of a system 
with automatic control. At the same time 
it is evident that some form of improved 
cooling will sooner or later be developed 
in order to insure greater engine efficiency 
throughout the climatic range from win- 
ter to summer. 


Solid and Pneumatic Tires 


Where solid tires* are regular equip- 
ment, the pressed-on type is becoming 
practically universal. This has been 
brought about to some extent by the con- 
siderable increase in the number of tire 
presses available throughout the country. 
There appears to be little change in the 
ratio of the use of giant single tires on the 
rear wheels as compared with dual solids. 

There has been a normal growth in 
the use of pneumatic tires for trucks of 
up to 2 and 3-ton capacities and it is 
indicated that the use of giant pneu- 
matics for trucks of around 5-ton capacity 
will be extended. 
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Detailed Technical Specifications 


Details of 489 Gasoline, 19 Electric and One Steam Motor Truck Chassis 
and Makes of Principal Truck Parts, Including Engines, Clutches, Gearsets, 
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Name and Model 


Tons Capacity 


——— = 
A &B.. 3T| 3 
A. &B 5T| 5 
Acason B} 13 
Acason H] 2 
Acason L 34 
Acason.....-.- ; } 
Acason....Light Tractor) 6 
Acason. .. Heavy Tractor| 10 
cde kveek ee? B} | 
Acme A 2 
Acme.. C} 3) 
BO vecceens E] 5 
Air-O-Flex. . . . 183) 2 
All American.. . ..AA/ 1 
American. ? ae FC 
American........-++- E| 3} 
An >2riean. ee 
arnieder........--HW) 2 
A.mleder..........KW 3} 
SO { 
Atterbury.......--- 7R} 1} 
Atterbury...........7C} 2. 
Atterbury...........7D 3} 
Atterbury. ......- 8E 5 
Autocar.........XXI-F} 2 
Autohorse..... .. 10) 5 
Available..... ss 2 
Available... . ef 
Available......... 3) 3} 
Available... . ..5) 5 
Beck..... Alt 
Beck . Bi 1} 
ee C} 2 
Beech Creek. cece oe 
Bessemer..........--G| 1 
Bessemer.......-- Hi} 13 
Bessemer. ; 5 2 
Bessemer...........-Kj 33 
Bethlehem.........-- Di 1} 
Bethlehem........--- E} 23 
Bethlehem..........-F} 33 
ee er VM} 2 
OG sco cccesecs XM} 33 
SN. <. ccccceeus H} 1 
soc weseeens F; 23 
Briscoe....... 4-24) } 
Briecee. .. 0.0.00. T-34| 1 
Brockway J2) 1 
Brockway... . . .K3} 2. 
Brockway S— 7 
Chase.. ok ae eae 
Chase. ae - 8 
Chase. . B| 2} 
Chase. . “ennens X| 3 
Chase. . ugulioak ake O} 3} 
Chowwallet cc secscce Tj) 1 





Chassis Price 


7) 
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- = 7 





PrN Mw ewWNN— 


— PON Ah whe 


bo bo 


mmwn— 





| 


, 295) 130 


| 


100} 


250 





350}124 
950} 144 
250) 144 
850/132 
450} 124 
945)144 
490)158 
450}175 
965] 136 
365/114 
365) i162 
, 500) 143 
200) 160 
, 500) 125 
3,000)140 
885/104 
121 
.450) 140 
850/148 
750) 164 


725) 138 
025)149 
475|160 
800) 160 
,000 





a 
950) 144 
200) 150 


900} 168 


175 
125 





Make 


own.../! 


own.. 
avg 
Dave. 


Dave. 


Smth.. 
Smth.. 
Smth.. 
Smith. 


Own... 
Dtrt. 


Srmoth.. p- 


own... 
Prsh 


}iSavg.. 
}/Savg.. 
74 |Savg 

7}|Savg..|p-s 
own...|} 
own... 


own... 


own... 


P&B.. 
P&B.. 


P&B 
Save. 
P&B 
P&B 


P&B.. 


Dtrt 
Dtrt 
Dtrt 


own. 
own. 


own.. 
Prsh 
Prsh 
Prsh 
Prsh. 


own... 








Material 
Type 
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TIRES ENGINE 
| | 
Size in Ins. 2 COOLING IGNITION ELEC. SYSTEM GOVERNOR 
[-) 
wn — 
ov na x —_—_——— ———— | - 
= ~o= 5 
=) = M1 §.3 “ , Radiator $ a 
5 “a a © 2 = “{ 
~ oO 7 = 3 % 
2 | = g2  |E| &é 213 /si/2143/8l[a] 4 
iA YY 4 oO s z ney = p- Ee s e = 3 
= ~ a2 rel ie = 
| =) > LY os se ~ 
é = ad na = 
z 1S) 
=z —————- = = —S | == — = = | 38 | S| —— =) —— = | | =a) —| — =- ~—— 
} 
8....|48x33d [48x3}d |wd..Jown..|4-5 17x4{-42.8] 2. |g p....|Bush.|fin-sht...|¢ual../Bosch.|hand.|none. . none. .|none|none. |none.. . 
8..../48x33d |48x5d  |wd..]own..|4 5,17,4{-42.8] 2 |g.p. . ..|Bush.|fin-sht.. .|dual../Bosch.|/hand.|none. . none. . None. {none. . 
36x34 |36x5 ....| Wau. |4033x52-22.5 la! a eeeeesee}sing.. |Bisinn |hand.|ite*.. . : cent Wau. 
36x4 36x7 wd..| Wau. |4-44x5!-29.0 2 |cent. . .}G40.}sq-t-cst.. |sing.. |Eismn |hand.|Itg.. . .|Nlite. 75leent..|Wau 
.136x5 36x5d = |wd..}] Wau. |4-43x62-29.0 2 |cent...|G&O.)sq-t-cst.. lsing..|Eismn jhand.|Itg....|Nlite..| 75 cent,,)Wau 
36x6 10x6d_ je-s..}| Wau $x6j-36.1 2 jcent.../G&O.|sq-t-cst.. |sing..|Eismn |band.|Itg.. . .|Nlite. 75\cent... é 
36x4 -136x7 _...| Wau. |4-43x54-29.0 | 2 Icent...]..... .++eeee-|sing.. |Eismn fhand.|Itg*...]......]...-Jeent../Wau... .| 
36x5 36x5d Wau. |4-4. x63-36. 1 ee See eee sing.. | Ei hand. |Itg*.. .}. : .-Jeent,.|Wau oti 
34x34 |34x5 wd..| Con. #x5-22.5 4 {ther..../Long.|fin-sht.. .|sing..|Eismn |hand.lopt...|G&D..|. ...}cent,.|Duplx.. .| 
36x4 36x7 wd..| Con. 5}-27.2 4 I|cent.../G&O.)fin-est...}sing..|Eismn |hand.|ltg....]..... 85| cent... Duplx. 
36x5 $0x5d_ |wd..| Con. c54-32.4 2 ent.../G&O./fin-est.. . |sing.. |Eismn |hand.|Itg.... re 85) cer “’ Duplx. 
36x6 40x6d = {c-s..}] Con 6 -36.1 2 jcent.../{G&O./|fin-cst...|sing..|Eismn |hand.|none..|none..|. Ly ICOn..... 
...{36x4 136x7 — |wd..] Con. 53-27.2 | 4 |cent...]..... fin-est.. .|sing..|A-K . . |hand.|s,l&i2.|Bijur..}.... ]eent..|Duplx. 
ks. . |33x4 32x4 wd..| H-8. 5 -16.9 4 |ther..../Stan. |cel-cst.. .|sing.. |Dixie..|fix...]none..}none..}....|none. [none 
3... . |36x4 36x7 53-29.0 |....]....... AEE SPS sing..|Eismn jauto.|......|West..]....jeent..|Pierce.. 
s*...136x5 [36x10 lS 2 al SS Se eee. .++e+e-/sing..|Eismn jauto.|......|/West..]....leent..|Pierce.. 
s*...136x6 [40x12 |. 4 ee SP eer EE. See sing..|Eismn jauto.|......|West..|....Jeent,.|Pierce.. 
36x4 36x4d_—s wd. 2 4 |cent. ..|Long.|fin-c-st..|sing..|Bosch./hand.|none..|{none..]....|suc "| Pierce. 
s..../36x5 36x5d = jwd. 2. 2 cent. ../own..|fin-c-a...|sing..|Bosch.|hand.|none..{none..]....|guc. .|Pierce. 
.|}pnu.. |32x4 32x4 wd.. 6 4 |ther....|Jas. .|sq-t-pst..jsing.. |Remy.|hand.|sl&i.../Remy.|... ei Seay 
S....|36x3} |36x5 wd.. 2 4 jcent...|Long.|fin-c-a.. .|sing..|Eiemn |fix...{none..|none.. |nonelcent. .| Pierce. 
.Is....|36x4 36x4d_—stwd.. -27.2 4 Icent...|Long.|fin-c-a. ing.. |Eismn |fix.. .|none.. none. . \nonelcent..| Pierce. 
s..../36x5 46x5d fwd. 32.4 2 ‘cent. ..|Long.|fin-c-a.. .|sing..|Eismn |hand.|none. . |none. . none|eent..| Pierce. 
s....|36x5 {Ox6d = fe-s.. 36.1 2 |cent...Jown..|fin-c-a...|dual..|Eismn |hand.|Itg2...|Delco.|none}]-b...|Con... 
opt../34x4s |34x5s_— iwd.. 4}-18.1 1 |cent.../own..|fin-sht . . |sing.. |Bosc*. |fix... none. .|none..|nonelnone.|none. . 
s....134x10 |. ... }wd..| Con.. 5 -22.5 4 |cent...|Eur..|zz-t-ps. .|sing.. |Koko../hand.|none. . |none. . |nonelcent../opt 
s..../36x34 |36x5  |....|Con. 5 -22.5 | 4 |ther See Sk Oe ee ee i zee 
8. 36x4 36x6 wd..| Con.. 53-27 .2 4 |cent.../Chgo |fin-p-stl..|sing.. |Bosch.|fix. ..jnone. . none. . |nonelcent..|Pierce. 
s. 36x5 10x5d |wd..| Con. } 2.4 2 |cent...|Chgo |fin-p-stl..|sing.. |Bosch.|fix.. .]none. . none. . |nonelcent..| Pierce. 
g. 36x6 40x6d_ |... .| Con..|4-439 32.4 S MO ccteccce ae Se ee er ee ...-Jeent.,| Pierce. 
34x3 34x4 wd..}| Con.. [4-33 4 |ther Idl.. . |cel-sht.. . een ae 
34x34 134x5 wd..| Con..|4-3% 4 |ther Idl...|cel-sht...1.....|Bosch. |fix...]......]......|...-leent,.{Pierce.. 
36x34 |36x6 wd..}| Con.. |4-4 4 |g-p. Idl.. . |cel-est.. ...|Bosch. |fix. . .}. cent..| Pierce. 
36x6 36x6 ..| Wau. }4-44 2 Icent ee Mae sing..|Eismn |hand.}... ee ee: cent... Wau.. 
34x34 |34x4 wd..| Con..]4-33 4 |ther....}Idl...|cel-sht.. .|sing.. |Spltf../hand.|none. . |none. ..Inone. |none. . 
36x34 |36x5 wd..| Con..|4-33) 4 |ther....{Idl...|cel-cst.. .|sing.. |Spltf..|hand.Jopt...jopt...]....|none.{none. . 
36x4 36x4d_ = |wd..| Con..|4-4 4 |cent...{Idl...|cel-cst.. .|sing.. |Spltf..jhand.jopt...Jopt...]....|eent..|Pierce 
36x5 36x5d_ | wd..| Con.. |4-4 2 jcent...{Idl...|cel-cst.. . |sing.. |Spltf. .|hand./opt opt 1 cent.. Pierce 
34x34 |34x5 wd..| N.A.. 4-3 2 |the .|Fed.. }eel-est.. .|sing..|A-K. . hand.|sl&i2..|G&D*]|....|sue. .|Mnrch 
34x4 34x6 wd..}| N.A..|4-4 2 |ther..../Fed..|cel-est.. .|sing.. |A-K. . |hand.|sl&i2..|G&D*}....leue. .|Mnrch 
34x4 34x5d ss jwd..| N.A..|4-4 2 |g-p....|Fed..|cel-est.. .|sing..|A-K. . |hand.|sl&i2..|G&D*|....Isue. .|Mnrch 
36x4 36x8 ....| Here.|4-4 1 jcent...}..... aaa sing..|Eismn |fix...|s&l.../Entz.. .-eent..|Simplx 
.... |36x5 36x10 ..| Here |4-4 1 {cent. — oe sing..|Eismn |fix.: .|s&l. ..|/Entz..}....Jeent..|Simplx 
pnu..|33x44 |33x44_— |wd..| Wis. .|4-3 2. == ae a... ae eS a eee .. /none. ]none 
$ 36x4 36x6 wd..} Con..|4-43 4 Icent ..+|fin-sht.. . |sing.. |Bosch.|fix...]......]......|noneleent..|Pierce. 
pnu..|31x4 31x4 wd..| own.. [4-37 . 4 \ther. S-W..|z2-t-sht.. |sing.. |Conn..|hand.|sl&i2..|Aut-L.|nonelnone. |none. . 
x.) pds. . 133x4 34x4 wd..| own..|4-3 2 4 |ther. Perf..}z2-t-cst.. |sing.. |Conn..|/hand.|sl&i2.. |Aut-L.|none|none. |none. . 
X.]3..../36x3} |36x5 wd..| Con.. 4-3 -5 | 4 |ther..../Bush.|fin-cst...|sing..|Eismn |fix...|none..|none. .|none|none. |none. . 
3....|36x4 36x7 wd..| Con.. |4-4 .2 | 4 Icent...|Bush.|fin-cst...|sing..|Eismn |hand.|none..|none..|none|none. |none. . 
js... ..|36x5 36x5d_ | wd..| Con..|4-43 4 2 jcent...|Bush.|fin-cst...|sing..|Eismn jhand.|none. .|none../none|none. |none. . 
36x34 |36x5 ....| Wau. |4-343 MEE Mic bcawiress ..|sing.. Bosch. |fix...]......J...... ...|sue. .|Mnrch 
36x34 |36x6 .. +. | Wau.]4-32 me FO Bisscces eer ees ere Searee ....}sue. .|Mnrch 
36x4 |36x4d_ |....| Buda|4—4}: Ag LS eee an ....|sing..|Bosch.}.....]..... ce ...}sue. .|Mnrch 
36x4 36x5d_s|....| Buda |4—44x 2 * eee a:6'6 6ilhee-e-0:<-5:s'e FS UONRCNIEIE, «<1 « ...}sue..|Mnrch 
..../36x5 36x5d_ sf... .| Con* |4—4)) 4 2 ee See | ..|sing.. |Bosch .|hand.}s&l. . .|Dneto.|. suc. .|Mnrch 
.|p&s..|31x4 |32x4 wd..| own..|4-3 7|4 |cent...|Har.. |cel-pst...|sing..|Remy.|hand.|sl&i2..}Aut-L.|..../suc..|Mnrch. 








ABBREVIATIONS—Types of Construction 


*Other Options 
amid—amidships 
auto—automatic 
bevl—bevel 
e—center 
e&l—center and left 
e&s—cushion and solid 
eent—centrifugal 
e-s—cast steel 
e-a—cast aluminum 
eel-cat—cellular core, 
cast case 
eel-pst—cellular core, 
pressed steel] case 
eel-sht—cellular core, 
sheet case 
eh n—chain 


eylinders cast, 2 in 


pairs 
eylinders cast, 4 in 
ae 


cast 


eylinders cast, 3 in 
threes 

cylinders cast, 1 singly 
d-d—dry disk 

d-p—dry plate 
d-rd—double reduction 
d-s—driveshaft 
elec—electric 
ext-d-s—external driveshaft #'av—gravity 
ext-f-w—external front 
wheels 
ext-g—external gear 
ext-jst—external jackshaft int-d-s—internal drive- 
ext-r-w—external rear 
wheel 
fab—fabric 
fin—finned tube 
fin-c-a—finned tube core, 
cast aluminum case 
fin-cst—finned tube core, int-r-w—internal rear 
ease 


fin-pst—finned tube core, 


p.essed steel case 


sheet case 
fix—fixed 
flex—fiexible 
fric—tfriction 
&.p.—gear pump 


@set—gearset 
h yd—hydraulic 
ind-c—individual clutch 


shaft 
int-f-w—internal front 
wheels 
n-g—internal gear 
on 4 wheels 


wheel 


fin-sht—finned tube core, 


n-g-4—internal gear drive 


jst—unit with jackshaft r—right 


1l—left r-ax—unit with rear axle sheet case 

1&c—left and center rng-cst—ring core, cast stk—stock 
leat—leather case su b-f—sub-frame 
1-b—loose ball rol-c—rolled channel suec—suction 
1tg@—lighting rol-i—rolled I-beam s-bev—spiral bevel 
metl—metal r-rd—radius rods ther—thermo-syphon 
mtr—unit with motor selec—selective sliding gear tOr-a—torque arm 
opt—optional 8-flex—semi-flexible t-t—torsion tube 
p—plate in oil stgz—starting unt-x—unit with axle 


Pist—piston pump 
plan—planetary 
Pnua—pneumatic 
Ppres—pressure 


s,1&i—starting, lighting and Wd—wood 


ignition w-d—multiple disk in oi! 


sq-t-sht—square tube 


s&l—starting and lighting V®Cm-—vacuum 


prog—progressive sliding %»112—starting, lighting Wworm-—top worm 


gearset and ignition, two-unit w-p—wet plate 
p-t-c-a—plain tube core, 8ing—single zz-t-cst—zig zag tube core 

cast aluminum case s—solid cast case 
p-t-cst—plain tube core, s&c—solid and cushion zz-t-pst—zig zag tube core 

cast case spg@s—springs pressed steel case 
p-stl—pressed steel sq-t-cst—square tube core, zz-t-sht—zig zag tubs 


p&s—pneumatie and solid cast iron core, sheet case 
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As Produced by 219 American Manufacturers—Full Particulars on Types 
Rear Axles, Steering Gears, Governors and Also Electric and Fuel Systems 
| 
ENGINE | TRANSMISSION BRAKES CONTROL UNIVERSALS 
SPEED FUEL SYS. CLUTCH GEARSET FINAL DRIVE] ¢ 7 3 STEERING 
3 a > = GEAR 
7) | [--) = 
~ wa e ” = Name and Mede) 
e o 2 be a 
+ 2 & “3 x 3 z 3 2 s 
r c = 3 w = a 5 ys 5 = = 8 E $ 
ediandi ste l2l 4 2/2/38 /3/els/8|3 s | # = isgie{4 = 
SE o& 2 iS % > s e ® > | a s ad 
sel fe) S$ /SIF LS lRF el el sll ele] el g z\= . 
S* ie 3 e = 2 é - a 
oo 
rs) 
— — Jf seer Sass See =a ——S—=— |W | — a 
..|Schblr..|grav..jnone..|none...lelec....{none. . .|amid.. 2 fin-g...jown....]..... -rd....jr-rd....|Perf. . . }ext-r-w.jext-f-w.|r....|Gem..|r metl...|Franck.|A.&B............. 3T 
....|Schbir..|grav..}none..{none.. .jelec....jnone. . .|amid.. 2 imré...10WM.... 1.22.5. r-rd....jr-rd....|Perf. . . |ext-r-w.lext-f-w.|r....|Gem. metl...|Franck.j|A. &B............. 5T 
1,500} 18 |Stmbg..}vacm..}d-p...|B-Beck.jselec. ../Cover..jmtr... 3 jworm.|Timkn.| 9.2 |spgs...|spgs...|Dtrt...|int-r-w. lint-r-w.].....|Ross».|..... metl...|Spicer..|Acason.............. B 
1,200} 15 jStmbg..)vacm..}d-d...|Muncie jselec. ..|Muncie jmtr... 4 |worm.}Timkn 8.75|spgs...|spgs...|Dtrt.. . |int-r-w. jint-r-w. |r... .]Ross.. lc metl...|Blood..|Acason.............. H 
1,200] 12 |Stmbg..|}vacm..|d-d...}Muncie |selec. ..|Muncie |mtr... 4 |worm.|Timkn.| 10.33|spgs...|spgs...|Dtrt. . . |int-r-w. Jint-r-w. |r... .|Ross..|¢ metl...|Blood..jAcason.............. L 
1,000} 10 |Stmbg..|vacm..|d-p...|B-Beck.Jind-c...|Cotta..jmtr... 3 |worm.|Timkn.|......jspgs...|spgs...|Dtrt. . . |int-r-w. lint-r-w. |r... .]Ross.. |e metl...|Blood..jAcason............. M 
1,200] 15 |Stmbg..}vacm..jd-d...|/Muncie selec. ../Muncie |mtr... 4 jworm.|/Timkn.| 9.25|spgs...|spgs...|Dtrt.. .|int-r-w. int-r-w.]..... Ross..}..... metl. . .|Spicer..|Acason.... Light Tractor 
1,000} 10 |Stmbg..|vacm..jd-p...|B-Beck.|selec. ..|Cotta..jmtr... 3 j|worm.|Timkn.]| 10.33)spgs...|spgs...)Dtrt...|int-r-w. |int-r-w.|..... ce eee metl...|Spicer..|Acason...Heavy Tractor 
1,700} 22 |Rayfid.|vaem..}d-p...|B-Beck.Jind-c...|Cotta,.|mtr... 3 jworm.|/Timkn.| 7.75|spgs. ..ispgs Dtrt int-r-w. |int-r-w. |] Ross..}c....|metl...|Blood..|Acme............... B 
1,500} 174 |Rayfld.}vacm..|d-p...|B-Beck.Jind-c...|Cotta..|mtr...] 3 |worm./Timkn.| 8. 50jspgs...|spgs. . :|Dtrt. . . |int-r-w. |int-r-w. |I....|Ross..le....}metl...|Blood..|Acme. . A 
1,200] 14 |Rayfid.|vacm..|d-p...|B-Beck.ind-c.. .|Cotta. .|amid.. 3 {worm.)Timkn | 12 r-rd... .{spgs Dtrt. . . jint-r-w. jint-r-w. |]... .|/Ross..je....|metl.../Blood..|Acme. . m : 
1,250} 12} |Rayfid.|vacm..jd-p...|B-Beck.jind-c.. .|Cotta. .|amid.. 3 |worm.|Timkn.| 11. 66jr-rd....jspgs...}....... int-r-w. |int-r-w. |]... .|Ross../c....{metl Blood..|Acme..... a 
1,800! 30 |Stmbg../erav..|d-p...|Hoosier |selec. . .|B-Lipe. |amid.. 4 fine... [Rush]... tePd... APP... Pewee ss ext-d-s. jext-r-w.j]....|Lavn..Jc....|metl.../Spicer..|AireC-Flex......... 183 
2,250} 32.9 |Zenith..|grav..jd-p...|B-Beck.|selec. . .|G-Lees.|mtr... 3 jin-g...|Torbn..} 6.5 |spgs...|spgs. . .|Rowl...|ext-r-w.|int-r-w. |]... .|Ross../c....{metl...|Dtrt...|Al Americen,....... AA 
a US ee: ae B-Lipe.|ind-c.. .|B-Lipe.|......)...... vee (8 A a Seas eee ee eiatee? r....|Ross../r....]none...|none...|American............ E 
eS SS Ea See B-Lipe.|ind-c.. .|B-Lipe.|......]...... aces, i SES eae pe renerey (nae SSS | NPE r....|Ross..jr....{none...|none...JAmerican.: ......... E 
; SS eae ee B-Lipe.|ind-c.. .|B-Lipe.}......]...... ee Sk ee ee Se ae een aoe r..../Ross..|r....|none...]none...|/American,........... E 
1,100} 16 |Schblr..jgrav..|d-d.../B-Lipe. |selec. . .|B-Lipe. |mtr. 3 |worm.|Timkn.| 8.75jr-rd.... |epgs Mthr.. .|int-r-w. Jint-r-w. |]... ./Ross..Je....{metl...|Spicer*.|Armleder.......... HW 
1,100} 14 |Schblr..Jgrav..|d-d...|B-Lipe. selec. . .|B-Lipe.|mtr. 3 |worm.|Timkn.| 8.75l|r-rd....|spgs Mthr.. .|int-d-s..Jint-r-w. |]... .|Ross..|c....|metl...|Spicer*.|Armleder.......... KW 
1,800} 30 |Carter..Jgrav. .|d-d...|B-Beck.|selec. . .jown... . mtr. 3 |bevl... Hems....)..... spgs...|spgs.. .|Rowl.../ext-r-w.int-r-w. |I.% ..|Lavn..Jc....|metl...|Arvac..J|Atlas...............19 
1,200] 15 |Zenith..Jgrav..|d-d...|B-Lipe. |selec. ..|B-Lipe. |mtr. 4 |worm.|Timkn.| 8.5 |spgs...|spgs...|S-P....]int-r-w. jint-r-w. |r Gem..|r....jmetl...|Spicer..|Atterbury........... 7R 
1,200} 15 |Zenith..Jgrav..|d-d...|B-Lipe. selec. . .|B-Lipe. |mtr. 4 |worm.|Timkn.| 8.5 |spgs...|spgs...|S-P....Jint-r-w. lint-r-w. |r. ...|Gem..jr....}metl...|Spicer.. Atterbury........... 7C 
1,125] 13 |Zenith..Jgrav..|d-d...|B-Lipe. |selec. ..|B-Lipe. |mtr. 4 |worm./Timkn.| 10.33]spgs. . ./spgs S-P....]int-r-w. Jint-r-w.|r....]Gem..jr....|metl.../Spicer..|Atterbury........... 7D 
1,000} 10.5 |Zenith../vacm..|d-p. ..|B-Lipe. selec. . . |B-Lipe. amid 4 |worm.|Timkn.| 11.6 j{r-rd. tor-a...|Perf....jint-r-w. |int-r-w. |] Gem..jc....{metl.../Spicer..|Atterbury........... 8E 
| Stmbg..|grav..]d-p...Jown....]prog.../own.... {amid 3 |d-rd...Jown....}..... ee ee See ext-r-w.lint-r-w.{r....Jown...jr..../metl...J....... Autecar.........XXI-F 
1,200} 15 |Stmbg..jgrav..jd-p...|B-Beck.|selec. ..|Dtrt.. .|amid.. 3 jin-g...jown....] 11.4 |tor-a...|spgs. . .|Champ.|ext-dst. lint-f-w. Ic own...jr....{metl.../own Autehorse........... 10 
..|Stmbg..|grav..|d-d...|/B-Lipe. |selec. . .|B-Lipe. |mtr... 3 |worm.|Timkn.| 7.0 {r-rd....\spgs...|Tut....int-r-w. lint-r-w. |] Ross..jc....}metl.../Spicer Re: 1 
1,100} 15 |Stmbg..|grav..jd-d...|B-Lipe. |selec. . .|B-Lipe. jamid. 3 jworm.|Timkn.| 7.75jr-rd....|spgs...|Tut....lint-r-w. lint-r-w. |] Lavn..jc....|metl.../Spicer../Availabe..........,. 2 
1,100} 13 |Stmbg..|grav..|d-d...|B-Lipe. |selec. ..|B-Lipe. |amid.. 4 |worm.|Timkn.} 10.3 |r-rd....|spgs...|Tut....|int-r-w. lint-r-w. |I Tavn..jc....}metl.../Spicer..|Availabe............ 3 
1,175} 12 |Stmbg..|grav..jd-d...|B-Lipe. jselec. . .|B-Lipe. |mtr... 3 {worm.|Timkn.| 11.7 jr-rd....|spgs.. .|Tut....lint-r-w. lint-r-w. |] Ross..|¢....|metl...|Spicer..|Availablle...... eeoea 
1,500 Stmbg../grav..|d-d...|/Fuller..|prog...]Fuller../mtr... 3 fin-g...|Clark..] 3 |spgs...j....... Hig... .|int-r-w. jext-r-w.|l....|Lavn..Jc....jmetl...|Blood..|/Beck................ A 
1,500 Stmbg..}...... d-d...|Fuller..|prog...|Fuller..jmtr... ao Sl a oe ee rn ee int-r-w. jext-r-w.}]....{/Lavn..{e....{metl...|Blood..|Beck.. ............. B 
1,200} ..|Stmbg..Jgrav..jd-d...|Fuller..jselec. ..|Fuller..jmtr... 3 jin-g.../Clark..] 9 spes...|spgs...|Hig....]ext-r-w.lint-r-w.|]....JLavn..Je....|/metl...|Blood..|Beck......... me 
1,000] 12 }King...j|vacm..jd-p. ..|B-Beck.|selec. ..jown....jamid.. 6 |bevl-4.Jown....] 8  jr-rd....|spgs...]....... ext-d-s. /ext-r-w.}..... oe ee oe SP | aaa: Beech Creek. . 3A 
1,550| 22) |Zenith..jgrav>.|d-d...|Fuller..|selec. ../Fuller..jmtr... 3 jin-g.../Torb...| 7 spgs...|spgs...]Perf. . .|ext-r-w.lint-r-w. |] Ross..jc....{metl Arvae..|Bessemer............ G 
18 |Zenith..Jgrav..|d-p...|/B-Beck.|prog...|B-Lipe. jamid.. 3 jin-g.../Torb...] 8  I|spgs...ispgs...|Perf. . . |ext-r-w.lint-r-w. |I Ross. .|c....}metl Arvac..|/Bessemer........... H 
13. |Rayfld.|grav..|d-p...|/B-Beck.|selec. . .|B-Lipe. |amid. 4 Jin-g.../Torb...] 8 —|spgs...|spgs...|Perf.. .lext-r-w.|int-r-w. |]... .]Ross..jc....|metl Arvac..|Bessemer.... a 
12 |Rayfld. jgrav..|d-p...|B-Beck.|selec. ..|B-Lipe. |amid.. 4 |jin-g.../Torb...| 10.25jr-rd....|spgs...|Perf. . .|int-r-w. lext-d-s.|l....|/Ross..jc....|metl...]....... SSP ee K 
| 18 |Schbir..Jgrav..|d-p...|B-Beck.|selec...|Dtrt...|mtr... 3 jin-g...]Russl..]| 7.7 |spgs...|spes...|Shel. . . jext-r-w.lint-r-w. {1 Lavn..jc....]metl...|Univ...|Bethlehem........... D 
} 15 {Schblr..Jgrav../d-p...|B-Beck.jselec. ..|Dtrt...|mtr... 3 jin-g...]Russl..| 8.2 |spgs...|spes...|Shel. . . jext-r-w.lint-r-w. [I Lavn..jc....jmetl...|/Univ...|Bethlehem......... 8 
3} 12 [Schlbr..jgrav..j/d-p...|B-Beck.|selec...|Dtrt...!mtr... 3 jin-g.../Russl..| 9.4 |spgs...|spgs...|Shel.. . Jext-r-w.|int-r-w. [I Lavn..jc....}metl.../Univ...|Bethlehem...........F 
)} 15 |Zenith..Jerav..}...... Ss a Ents. ..imtr...}..... worm.|/Timkn.}| 8.5 jr-rd....!spgs...|Mthr...]int-r-w. lint-r-w.|..... | aa metl...|Blood..|Bourne............ vM 
0} 12 |Zenith..Jgrav..}...... Entz. eee ee ee eee worm .|Timkn.| 10.3 |r-rd....|spgs Mthr.. . |int-r-w. Jint-r-w.}..... ky ee pares Blood. .|Bourne............ XM 
ee, eee ae” a a ee mtr... 3 tworm.t.....<.< 6.2 Ispgs...|spgs...]....... int-r-w. Jint-4-w.jl....]...... ete. Ses See. Se H 
| «face EE 5 SNP co ererevice Se Ao mtr... 3 fworm.i...... (Bi ee ee eee int-r-w. lint-r-w.|l....)...... RS USE Cee OO eee F 
Buick... }grav..jcone.. own prog... /Own... .|r-ax.. 3 {bevl...Jown... 4.23)tor-a...|tor-a...|Alloy.. ./ext-r-w.|int-r-w. |]... .Jown...{l&c..|metl.../own....|Briscee........... 4-24 
|} 25 |Buick..|erav one..jown....|prog...jown....|mtr... 3 jin-g...|Russl. 8.2 |spgs...|spgs...|Alloy...jext-r-w.lint-r-w.|]....]...... l&c..|metl.../Univ...|Briseoe........... T-34 
j ..|Schblr..]grav..|cone. .|Hart...|selec. ..|B-Lipe. Jamid.. 3 jworm.|Timkn.}| 8.5 |spgs...|spgs...}Merl...|int-r-w. |int-r-w. |I Gem..J|c..../metl...|Spicer..|Brockway .J2 
Schblr..|grav..leone..|Hart...|selec. .. B-Lipe. amid. 3 jworm.|Timkn.| 8.5 |r-rd....|spgs...|Merl...|int-r-w. jint-r-w. |]. .:.|Gem. . Je metl...|Spicer..|Breckway........... K3 
| Schblr..|grav..Id-d. ..|B-Lipe. |selec. . .|B-Lipe. |amid.. 3 jworm./Timkn.| 10.33jr-rd....|spgs. . .|Merl... int-r-w. lint-r-w. |I.....|Gem..le metl...|Spicer..|Brockway............ R 
1,200} 18 |Stmbg..jgrav..]d-d...|B-Lipe. |selec. ..|B-Lipe.|mtr... 3 jworm.|Shel...| 7.2 |spgs...|spgs...|Perf.. .lint-r-w. lint-r-w.|..... BIB icra bicia swears caw NR Secs oaeancer A 
1,000) 16 |Stmbg..Jerav..|d-p...|B-Beck.|selec. ..|Cotta. .|mtr... 3 |worm.|Shel...| 8.6 |spgs...|spgs...|Perf.. ./ext-r-w.lint-r-w.]..... BGs soca ion swenBewanoas eee a 
1,000} 14 |Stmbg..Jgrav..|d-d...|B-Lipe.jselec. ..|B-Lipe. |mtr... 3 |worm.|Shel...| 8.66j/spgs...|spgs...|Perf. . . Jext-r-w.lint-r-w.}..... SS SERS: See: ee ers asin ae 
1,000} 12 |Stmbg..]grav..|/d-d...|B-Lipe. |selec. ..|B-Lipe.|mtr... 3 |worm.|Salsby..] 9.25j/spgs...|spgs...|Perf.. .jint-r-w. lint-r-w.|..... Ny Rie SER Soe Chase..... paureeeee x 
1,000} 12 |Stmbg..jgrav..|w-d...|B-Lipe. selec... |B-Lipe. |mtr... 4 jworm.|Shel...]| 8.75ispgs...jtor-a.../Perf.../ext-r-w.Jext-r-w.]..... SS ee ee ee ENR ccccexageagaad 0 
1,000) 25 |Zenith../grav..jcone..jown....|selec...|Warner |mtr... 3 |worm.|Ind....| 4  I|spgs...ispgs...]Perf. . . |int-r-w. jint-r-w. |l....|Warn.|r metl...jArvac. .|Chevrolet............ Fg 
j be 
e 
ABBREVIATIONS—Makers of Parts 
‘Other Options Dtrt—Detroit Lubricat. Hart—Hartford Lau—Lauraine Nlite—Nicolite Spltf—Spli . 
A-K—Atwater-Kent Dtrt—Detroit G.& M. Co. Hays—Hayes Lavwn—Lavine Penn—Penn Spring Oe. Stam—Standard RaGiater Go 
Al-Ch—Allis-Chalmers Dtrt—Detroit Stl. Spng. Her—Hercules LeR—LeRoi P&B—Parish & Bingham Stand—st 
Aut-L—A Li DapIlx—Duplex Hig—Higgins Lget—Light Foundry P Perf Spri andard Steal 
Bio i e==Auto-Late E&M—Rnglish & Mersiek Hol—Holley Li er—-Perfex Pring Oo, 
B-Beck—Borg & Beck _s state i et—Liggett Perf—Perfection Stewrt—Stewa 
Eismn—Fisemann H-Shaw—Hele-Shaw rt 
B-Lipe—Brown-Lipe aa H-S—Herschell-Spillman L-N—Leece Neville Prsh—Parish Stlg—Sterli 
Emp—Enmpire p ng 
Blng—Berling Ens—Ensign Hyd—Hydraulic Lyec—Lycoming R-T—Rome-Turney Stmbg—Stromberg 
rem—Bremer Eur—Eureka Idl—Ideal Marvl—Marvel Rayfld—Rayfield Sundmn—Sunderman 
Can—Candler Fed—Fedders Ind—Industrial Eqpt. Co. Mast—Master Rem—Remy S-W—Sparks-Within 
Cant—Canton-Cleveland Flech—Fletcher Iron—Iron City McC—McCord Rowl—Wm. Harvel Row- Therm—Thermoi —_ 
CAS—0.A.8.Products Co. Fost—Foster J-A—Jackson Radiator Wks. MeFar—McFarland land Timk rmotd 
Champ—Champion Spng Franck—Francke Jacox—Jackson-Church- Mech--Mechanics Rugles—Ruggles Tit n—Timken « 
Chego—Chicago-Stndrd. G&D—Gray & Davis Wilcox Merl—Merrill Russl—Russel sn—Tillotson 
Chgo—Chicago Mfg. Co. G&O—G. & O. Mfg. Co. Jas—Jamestown Car Pts. Mil—Milwaukee Rut—Rutenber Torbn—Torbensea 
Con—Continental GBS—Golden, Belknap & Co. Mnreh—Monarch Savg—Savage Arms Tut—Tuthill 
onn—Connecticut Swartz Jhnson—Johnson Mod—Modine Salsby—Salisbury Univ—Universal Machine Ca 
Cover—Covert G-Lees—Grant-Lees Kal—Kalamazoo Mthr—Mather Sch blr—Schebler Wau—Waukesha 
' Del—Delany Gem—Gemmer K-B—Kinsler-Bennett M&E—Merchant & Evans Shel—Sheldon West—Westinghouse 
i Dit w—Ditweiler H&N—H. & N. Carburetor Key-H—Keystone-Hindley Natl—National Shkspr—Shakespeare Wis—Wisconsin 
Dneto—Dyneto Co. King—Kingston N.A.—North American Smth—A. O. Smith Wol—Wohirab 
Dtrt—Detroit Press. Stl. Har—Harrison Koko—Kokexeo N-E—North Hast S-P—Spring-Perch W-W—Walker-Weiss 
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3 
Name and Model 5 
é 
i) 
= 
Clydesdale & 2 
Clydesdale 33 
Clydesdale. . 1208 5 
Collier. . 16} 13 
Columbia E| 2 
Columbia 6 
Comet. 1} 
Commerce E} 1 
Concord Al 14 
Concord .. By 2h 
Corbitt E\ 1 
Corbitt.... .. DIU 
Corbitt oan 9 
Corbitt. . . By 2} 
Corbitt Al 33 
Corbitt. .. AAI 5 
Corliss. Al} 4 
Couple-Gear. HC} 3} 
Couple-Gear AC] 5 
Croce.... 17) 4 
ee E} 1 
Dart CC4| 2 
Dart L} 33 
D-E. jj 2 
D-E. Aj 1 
| ae Bi 1} 
D-E. D} 2 
D-E.. C} 23 
D-E.. E} 5 
Defiance B} 1} 
DeKalb E-2} 2 
DeKalb E-23} 24 
Denby 12) 1 
Denby 13] 2 
Denby 15} 3 
Denby 210) 5 
Diamond-T J5| 1 
Diamond-T.. . J4) 13 
Diamond-T. . .. 53) 2 
Diamond-T.. LB} 3} 
Diamond-T.. 5 
Doane... — =o 
Dorris. . c: K4} 2 
Douglas TA 1} 
Duplex E} 3} 
Ellsworth 25A) 3 
Fageol. 2 
Ras cidisa Comarca eee 4k. 
Federal... er FT 
Federal. . —— fo 
OS reer Uj 2 
OS En Wi 3} 
Federal. coveel 
Forschler. . . eee i 
ON Sr 1 
I. occ vsveunes 1} 
Forschler ep 
Ford. .... >: 2 
F.W.D... ...Bl 3 
Fulton .FX] 13 
Gabriel. . on 
Gabriel... eo FO 
Gabriel ....FI 4 
Garford.... ..15-C} 1 


*Otber Options 
amid—amidships 
auto—automatic 
bevil—bevel 
e—center 
e&1—center and left 
e&s—cushion and solid 
cent—centrifugal 
c-s—cast steel 
ec-a—cast aluminum 
cel-cest—cellular core, 
cast case 
eel-pst—cellular core, 
pressed steel case 
cel-sht—cellular core, 
sheet case 
ehn—chain 








ABBREVIATIONS—Types 
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AUTOMOTIVE INDUSTRIES 
AUTOMOBILE 


Detailed Technical Specifications of 


January 16, 1919 














=e cast,2in fin-c-a—finned tube core, 
eultnteve cast,4in fin-cst—finned tube core, 
bloek 

















































































































































































































| 
| | FRAME | TIRES | | ENGINE 
| | 
| amstesiinidlhinaniisesenassisineenatachinaie -| | — a 
s| | | | | | | 
e 4 | Size in Ins. & COOLING IGNITION ELEC. SYSTEM | GOVERNOR 
2 & 7 3 7 } 
, 2 | | 3 | ne % | 
3 is | 3 | Zl. |e 
2 2 2 is |alz |S s i ra Radiator $ 
6isisl/sl2/ 8 | | | is Abs: Zi 3 g “i 
g)* ia gies | d= |2| ° |— PS, e;e/ 2/2 /S5) 8) 2] 8 
| | |e | = | i= Sl sgis ie e{/"};Zial [Zi] sie|] & | 4 
| | o = C4 os S r 
| | | E =i s- a ” 
== = | alk | . | — = —— ——_ | = SS er ee — —-—- f. — pF - =— === 
163 | P&B. .|p-stl. |s-flex.|s. . . 36x4d_ |wd..| Con..}4—43x5 4 {cent own..|p-t-c-a. .|sing..|Bosch.|hand.}......]...... .jeent..Jown.....}/motor. 
180 | P&B. .|p-stl. |s-flex.|s. . . 10x5d_ |wd..| Con..|4-45x5! : 2 jcent own..|p-t-c-a. .|sing..|Bosch.jhand.|......}...... cent..Jown. ...}motor. 
204 | P&B. .|p-stl . |s-flex.]s. . 10x6d_ |-s..| Con..|4-43x6 -36. 2 |cent. . .Jown..|p-t-c-a. ./sing..|/Bosch.}hand.|...... eu .{cent..Jown.....|motcr. 
$1,375/128 | P&B. .|p-stl. |s-flex.] pnu. 33x43 33x44 |wd..} Lyc..|4-33x5 -19.6 4 |ther. Jas. .|zz-t-pst..|sing..|Conn..|hand.|sl&i2. . | Aut-I SS Sar Sere none . 
2.308 144 |own...|rol-c. |flex. .|s. 36x4 36x6 wd..| Con..]/4-44x5}-27.2 4 Icent Long.|fin-est.. .|sing.. |Spltf..|hand.jltg....|Vesta 75\cent..| Pierce... |motor 
2 ,350)112 |own...|rol-c. |flex. .|s. 36x4 36x6 wd..| Con..}4-4$x5{-27.2 4 |cent Long.|fin-est.. .|sing.. |Spltf. . |hand.|ltg Vesta 75}cent..| Pierce... .|/motor. 
1,575} 130 me RRS ae 34x4 34x4 ...| Lyc../4-33x5 -19.6 |....]ther at, SRR ..--|Delco.}.. stg. Dneto ae Seaae Eee 
,500]126 | Dtrt. .|p-stl.}Hex. .|s....|34x3 34x4 wd..| Con .|4-3}x5 -22.5 4 |ther Long.|fin-cs:.. .|sing.. |Spltf.. fix. .|s&el2. - Bijur cent..| Pierce... |d-s 
2.450|140 | P&B. .|o-stl.|s-flex.|s. . 36x34} |36x5  |wd..| Buda} 4-3{x53-22.5 4 |cent... .|Bush.|fin-cst.. .|sing..|Eismn |hand.}......|..... suc...|Mnrch. .}motor . 
2,850]150 | P&B. .|p-stl. |s-flex.Js....|36x4  |36x4d_s | wd..}| Buda} 4-41x5}-29.0 4 |cent. . .|Bush.|fin-est...|sing..|Eismn |hand.|......]..... suc...|Mnrch. . motor 
2,000} 130 p-gtl. |flex. .Jopt.. |: 34x4 wd..| Con..|4-32x5 -22.; 4 |ther....{Idl...|cel-sht.. .|sing..|Eismn |hand.|sl&i2..|Disco.| 100}cent..| Pierce... |motor 
2,400} 138 stl. | Hex. .|opt } 136x5 = |wd..| Con..}4-37x5 4 |ther....{Idl...|cel-sht.. .|sing..|Eismn Jiand.|sl&i2..|Disco.| 100}cent..| Pierce... . {motor 
3,000}148 p-stl. |flex. .|s 36x4 36x7 wd..| Con..|4-45x5 4 |cent. . .|R-T..|fin-est.. .|sing.. |Eismn |hand.|none. .}none. . cent..| Pierce... |/motor 
3,200) 148 p-stl. | flex. .|s 36x4 36x7 wd..| Con..|4-43x5 4 |cent.. .|R-T..|fin-est.. .}sing..|Eismn |hand.|none..}none..|....|cent..| Pierce... /motor 
4,000} 168 rol-e . |rigid.|s. . . .|36x5 36x5d_ | wd..| Con..}4-4)x52-% 2 Icent...|R-T..|fin-est...|sing..|Eismn.|/hand.|none. .}none. . .}eent..} Pierce... |motor 
4,500} 168 rol-c . rigid. |3 36x6 10x6d_ | s-s..| Con..|4-43x6 2 |cent R-T../fin-est.. . |sing..|Eismn |hand.}none. .|none. . cent..| Pierce... |motor. 
800*| 100 p-stl.|rigid.|pnu..|31x4-|31x4_—|wd..| Mil... |4-34x4 ; 4 |ther ee a ee ee ee) en, eee 
6,000] 144 .|3....|36x4d |36x4d Con..|4-43x6 -36.1 | RRR RSET. ERR dual..| Eismn |fix. . . |Itg.. cas! Stree 
6, 600) 144* 3....|36x5d |36x5d Wis. .|4-51x7 -44.1 CS ee BE BRS eer: dual..}Eismn }fix. . . |Itg.. Oe eee f-whl. 
825} 108 .|p-stl . |p&s. . |32x4 32x4 Wis. .|4-3}x5 -16.9 | es Meee: See. “SS So ee eee Pee Re See 
2,100)130 |Savg..|p-stl. |3-flex.|s. 34x33 |34x5 4 |ther. Idl.. .|cel-sht. . |sing..|Eismn |hand.|s&l. ..|Bijur..] 200}none.|none....]..... 
2.950/150 |savg. .|n-stl. |s-flex.|s. 36x4 36x7 4 |cent. . .|Idl...}cel-cst.. .|sing..|Eismn |hand.|s&]...|Bijur..} 200}cent..| Pierce... |motor 
4,000}160 |.. rol-c.{rigid.|s....|36x5 |36x10  |w 4 |cent...|Per. .|cel-c-a.. .|sing..|Eismn jhand.|s&l. ..|Bijur..| 200|cent..| Pierce... . }motor 
1,050}108 | Prsh. .|p-stl.|s-flex.jpnu..]33x4 [33x4—s | ww 4 |ther....|Bush.|fin-sht.. .|sing.. |Blng. . |hand.js&l. ..}Al-Ch.]... ie SOR mere 
1,775]128 |Savg. .|p-stl. |s-flex.|3. .. .|34x3 34x4 4 'ther....|Bush.|fin-est...|sing..|Blng.. |fix...]...... suc. .|Mnrch. . |rotor. 
20751144 |Savg..|p-stl. |s-flex.}s. ...]34x34  |34x5 4 |ther... .|Bush.|fin-est.. . |sing.. |Blng.. |fix...}......]...... ./sue. .|Mnrch. . |motor 
2,150]128 |Savg. .|p-stl . |s-flexes. .. .|34x4 34x6 4 |ther....|Bush.|fin-est.. .|sing..|Blng.. |fix...}......]...... suc. .|Mnrch. .|motor. 
2,750}150 |Savg. .|o-stl. |s-flex.|s. .. .|36x4 36x7 4 |cent. . .|Bush.|fin-cst.. .|sing..|Blng.. |fix...]......)...... .jsuec..|Mnrch .|motor. 
4,500]170 |3avg..|p-stl. jrigid.|s. .. .|36x5 10x6d 4 |cent. . .|Bush.|fin-est.. .|sing..|Blng..|fix...|.... os ...}suc. .|Mnrch. .|motor. 
1,795|135 | Dtrt stl. |s-flex.Js....}34x34 134x5 ; 4 ther... .|Perf..}cel-cst. ..jsing.. |Eismn |hand.|Itg....]Delco.} 150|suc. .|Mnrch. .|motor. 
2,100}134 |Prsh. .|p-stl. rigid. |s....|34x3}  136x5 27.2 4 |cent...|J-A..|cel-pst. |sing..|Eismn |hand.|none. .|none..|none|none. none... .|none.. 
2,600}136 |Prsh. .}p-stl. jrigid.|s. .. .|36x4 36x6 32.4 4 |eent J-A. .jcel-pst . . |sing.. | Eismn |fix...|none..|none. .|none}none. |none... .|none 
1,650}124 |Dtrt. .}p-stl. |s-flex.js. .. ./34x3 34x4 19.6 4 |ther....|Long.|fin-cst. . .|sing..|}Eismn }fix. . .}sl&i2..|Bijur..] 150}suc. .|Mnrch. . |motor 
2,350)144 |Dtrt. .|p-stl. |s-flex.|s....|36x3}  [36x6 22.5 4 |ther....|Long.!fin-est.. .|sing. |Eismn |fix. . .|sl&i-2.|Bijur..] 150/suc. .|Mnrch. .|motor. 
2,775)144 |Dtrt. .|p-stl. |s-flex.Js....)36x4 = [36x7 22.5 4 jther... .|Long.|fin-cst.. .|sing..|Eismn |fix. . .|sl&i-2.|Bijur..| 150}suc. |Mnrch..|motor. 
4,9001170 | Dtrt. .|p-stl . |s-flex.|s. .. .|36x6 40x12 3-32.4 2 |-ent. . .|Long.|fin-est.. .|sing..]Eismn |hand.}......]...... .. Jeent..| Duplx.. .|motor. 
2,125)132 |Smth..}p-stl.|flex. .js..../36x3 = |36x4 19.6 4 |ther....]G&O./fin-cst.. . |sing.. |Bosch .}fix.. ./none..|none..{none|cent..| Pierce... | otor. 
2,550)154 |Smth..|p-stl. |flex. .|s....|36x34  |36x5 22.5 4 |ther G&O.|fin-cst.. . |sing.. |Bosch.|fix.../none..|none. .|none}cent..| Pierce... |motor. 
2,9251154 |Smth..}o-stl. |flex. .|s... .|36x4 36x7* -27.2 4 |ther G&O.|fin-cest...|sing..}...... fix...|none..|none. .|/none|cent..| Pierce... |motor 
4,150}170 |Smth..|p-stl.|flex..js....|36x5 = |36x5d -32.4 4 |ther. G&O./fin-est.. .|sing..|......]hand.|none. .|none. . |none|cent..} Pierce... motor. 
4,950|170 |Smth..|p-stl. |flex. .|s... .|36x6 10x6d -32.4 4 |ther....|G&O.|fin-est...|sing..|. .... .|fix...]none..}none. .|none}cent..| Pierce. . . |motor 
5,650)178 |......}rol-c* .. |S... .136x6 10x6d 36.1 2 |cent.. .|own..|cel-est...|sing..|Bosch.]auto.|none..|none. nonelcent..|Wau....|motor. 
2,985]162 |own...}o-stl. flex..|s....|36x4 |36x7 —29.0 4 |csent own.. |fin-est.. .|sing.. |Bosch.|hand.|s&l2. .|West..) 175|cent..jown. n otor. 
2,000)127 jown.. .]rol-c.|rigid. |s*...]34x3}  |34x5 -27.2 4 jcent Mayolfin-cst.. . |sing..|Eismn |hand.|ltg . . . | Aut-L.|none}: ent..| Pierce. . . }|motor 
4,000}130 | P&B. .}o-stl. |rigid.|s. . . .|36x6 36x6 3-29.0 4 |cent. Long.|fin-est.. .|sing..|Eismn |hand.|......|opt ..- }cent..] Duplx.../motor. 
855*|108 |P&B..}o-stl. flex. .jpnu..|30x3} [30x33 9 4 |ther Can..|cel......j/sing..|..... hand.|sl&i-2.|Dneto.|....|none.|none... |none.. 
3,300)144 |...... ae eo 36x7 2 , POS FP ..|sing.. |Dixie..|fix...]..... se ...Jeent..|Wau.. motor 
2,200) 144 jown...|rol-c. |s-flex.|s. . . .|/36x4 36x6 4 |ther. own..|fin-est.. . |sing..|Bosch./hand.|none. .|none..|none|suc. .|Mnrcb. . |motor 
1,900}132 | Dtrt. .|o-stl . |s-flex.jopt. . |34x3 34x4 ) 2 4 |cent...|MeC.|fin-pst....]sing.. |Eismn |fix. . . opt opt.. suc. .|Mnrch. .}motor. 
2,350) 144 | Dtrt. .|o-stl. |s-flex.js....|36x34  |36x5 x5j-2 4 |cent McC. |fin-pst....|sing.. | Fismn |fix. . . Jopt opt... suc. .|Mnrch. . |motor 
2.600]144 | Dtrt. .|p-stl. |s-flex.|s. . . ./36x4 36x7 a, Con. 44x5}-27 4 |cent. McC. |fin-pst....|sing.. |Eismn |fix.. . opt opt... suc. .|Mnrch. .|motor 
3.350} 156 rol-c. |s-flex.}s. 36x5 |36x5d_ |e-s..| Con..|4-45x5}-32 2 |cent McC. |fin-pst....|sing.. |Eismn |fix...jopt.../opt.. suc. .|Mnrch. . |motor 
4,400]156 |...... rol-c. |s-flex.[s....|36x6  |40x6d_je-s..| Con..|4-43x53-32. 2 |cent McC. jfin-pst....|sing.. |Eismn |fix...jopt...|opt. . suc. .|Mnrch. .}motor. 
1.535}120 |...... ol. cccefBecccfGaken [Geko ..| LeR..}4-34x4}-15.6 ) Se. See Sasa sing.. | Dixie..|fix...|... ‘ suc. .|Mnrch. . |motor 
0 ee ee ee s*...|34x3_[34x4 ..|Con..}4-34x5 -19.6 3 Beare Seer sing..|Bosch.|fix. . suc. .|Mnrch. .}motor 
kdl 6b Uw oe ee 8....|34x3} |34x5 ..| Con..|4-34x5 -19.6 3 SS See See oe a ee eee suc. .|Mnrch. . |motor. 
eS ae er Seer s¥...134x4 34x6 ..| Con..}4—44x54-27. 2 6 t.... ...+]-....-..|Sing.. |Bosch.|fix. . ; cent..| Pierce... |motor 
5501124 |P&B. .|r-stl.|flex. .|pés..|30x3} |32x3} |wd..| own..}4-3{x4 -22.! 4 |ther....own..|fin-sht . . |sing.. own... |hand. Itg ie a 
4,600)124 |Prsh. .}rol-c.|s-flex.is....|36x6 |36x6 wd..| Wis.. | 4-44x53-36. 1 2 |cent Long.|fin-est.. .|sing..|Eismn |hand.]...... a 3 .leent..| Pierce... jmotor 
1,850|136 |P&B..}p-stl.|flex. .js....|34x3  |34x5 = |wd..| H-S..|4-3§x5y5-18.2 | 4 |ther G&O.|zz-t-cst..|sing..|Simms|hand.|opt. . .|Bijur .|cent..| Pierce. . . |gset. 
2,000/136 |Prsh. .|p-stl.|s-flex./pnu../35x5  |35x5 | wd..| Buda |4-43x5}-29.0 4 jcent. ..]G&0O.|cel-est.. .|sing.. |Bosch.|hand.|s&12. .|L-N...| 150}none.|none. .. . none 
3,250]156 |Prsh. .}p-stl.|s-flex.jopt..|36x4 |36x7 | wd..| Buda|4—44x5}-29.6 4 |cent.. .|G&O.|cel-cst.. . |sing.. |Bosch.|hand.|s&12. .|L-N...| 150}cent..|Duplx... |motor 
4,300]180 |Prsh. .|p-stl.|s-flex.|s. ...|36x5 40x6d jc-s..| Buda |4-43x6 -32.4 4 |cent G&O.|cel-est.. . |sing.. |Bosch.|hand.|s&l2. .|L-N...| 150)cent..| Duplx... |motor 
2,500]128 jown...|p-stl. |s-flex.|p&s. — 136x4 = | wd. bes eee 5 4 |cent own..|fin-est.. .|sing.. |Spltf. .|hand.}s&l. ..|West..| 175|cent..| Duplx.. . |motor 
! | | \ | | 
of Construction 
eylinders cast, 3 in fin-pst—finned tube core, peemanlt with jackshaft r—right sq-t-sht—square tube core 
threes pressed steel case 1—left r-ax—unit with rear axle sheet case 
cylinders cast, 1 singly fin-sht—finned tube core, 1&c—left and center rng-est—ring core, cast stk—stock 
d-d—dry disk sheet case leat—leather case sub-f—sub-frame 
d-p—dry plate fix—fixed 1-b—loose ball rol-ec—rolled channel suc—suction 
d-rd—double reduction tiex—fiexible Itg@—lighting rol-i—rolled I-beam s-bev—spiral bevel 
d-s—driveshaft frice—friction meti—metal r-rd—radius rods ther—thermo-syphon 
elec—electric 2.p.—gear pump mtr—unit with motor selec—selective sliding gear tor-a—torque arm 
ext-d-s—external driveshaft grav—gravity opt—optional s-tlex—semi-flexible t-t—torsion tube 
ext-f-w—external front gzset—gearset p—plate in oil stz—starting unt-x—unit with axle 
wheels hyd—hydraulic pist—piston pump s&l—starting and lighting vacm—vacuum 
ext-g—external gear ind-c—individual clutch plan—planetary s,l&i—starting, lighting and wed—wood 
ext-jst—external jackshaft int-d-s—internal drive- pnua—pneumatic ignition w-d—multiple disk in oi! 
ext-r-w—external rear shaft pres—pressure | s 1&i2—starting, lighting worm—top worm 
wheel int-f-w—internal front .~"" aces sliding and ignition, two-unit w-p—wet plate 
fab—fabric wheels pabcmeaes —_ sing—single zz-t-est—zig zag tube core. 
fin—fnned tube in-g—internal gear cast qieninen case *  s—solid cast case 
in-g-4—internal gear drive p-t-est—plain tube core, S&e—solid and cushion zz-t-pst—zig zag tube core, 
cast aluminum case on 4 wheels cast case sPpgs—springs pressed steel case 
int-r-w—internal rear p-stl—pressed steel sq-t-cst—square tube core, gz-t-sht—zig-zag tube 
cast case wheel p&s—pneumatic and solid cast iron core, sheet case 
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ENGINE TRANSMISSION BRAKES CONTROL UNIVERSALS 
SPEED FUEL SYS. CLUTCH GEARSET FINAL DRIVE S oe: 3 = 
a ~~) = 
z 5 a | = 
- 3 = § Py Name and Model 
rc */eles]éf}¢s|F Si 2is 
e e = ~ Ss F} c - 4 2 3 © > > cI 
= | sis ® © © © 7 3 © os o 2 2 n fe = 3 a = = 
sElae| s}=]/ 814] 2) 4 )/28)/ 3) 81/2 19] 3] 2 &| 3 
se/ FS) Si BIK li Zi/ Fl ez lel lsl/Rle) al &i 8 -T* 
= e 3 P a ° - = 
<< - oad 
o 
a) 
1,125} 14 |Zenith..|grav..|d-d...|B-Lipe. |selec. . .|B-Lipe. |amid.. 4 |worm.|Timkn 8.5 |r-rd....|spgs...|Perf. . . |int-r-w. jint-r-w. |r... .|/Ross..|r..../metl... Spicer..|Clydesdale.......... 65 
1,175] 12 |Zenith..|grav..|d-d...]B-Lipe. |selec. . .|B-<dipe. |amid.. 4 |worm.|Timkn.} 10.33)r-rd....|spgs.. .|Perf. . . |int-r-w. jint-r-w. |r. .. .|Ross..|r....]metl...|Spicer..|Clydesdale..........90 
1,000} 10 |Zenith..}vacm..|d-d...|B-Lipe. |selec. ..|B-Lipe. jamid.. 4 |worm.|Timkn.} 11.66|r-rd....|spgs...!Perf. . . |int-r-w. lint-r-w. |]... .|Ross..]c..../metl... Spicer..|Clydesdale........ 120B 
ere. Zenith..|......|d-p...]B-Beck.|selec. . .|G-Lees.|mtr... 3 |worm.|Chego..| 6 — |tor-a...|tor-a...|Stlg... .|ext-r-w. lint-r-w. |]... .|Ditw..].....].......].......|Collier.... .........16 
1,200} 15 |Shkspr.|¢rav..jcone..|Hart...|selec. . .|Covert. |amid.. 3 jin-g...|Russl. 9.4 |spgs...|spgs...|Perf.. . |ext-r-w.Jint-r-w. |]. ...Jown...|c....|metl... Spicer..]}Columbia............ E 
1,200} 15 |Shkspr.|zrav..|cone..|Hart...|selec. . .}Covert. |amid.. 3 |in-g...|Russl. 9.4 |spgs...|spgs...|Perf.. . jext-r-w.|int-r-w. |]. ...Jown.../c....|metl... Spicer..|Columbia........ Re 
2.000} 20 '!Carter. |grav..|d-p...|B-Beck.|selec. ..|Muncie |mtr... 3 |worm.|Chcgo. ee ae ee eee int-r-w. jint-r-w. )]..../CAS. . |e. ae ee | ca 
2,200} 20 |Zenith..|vacm..|cone..|Dtrt...|selec...|Dtrt...jmtr...] 3 |in-g..,/Torbn..| 7 _ |spgs...|spgs. ..|Dtrt. .. |ext-r-w.|int-r-w. |... .|Jacx..jc....|metl...|Spicer..]Commerce...........E 
1,170} 18 |Zenith..)grav..|d-d...|B-Lipe. |selec. . .|B-Lipe. |mtr... 3 |worm.|Timkn 7.75|spgs. ..|spgs...|Perf. . . |int-r-w. jint-r-w.|I. ...|Ross..Jc....|metl... Spicer..|Concord. . . ee 
1,266} 16 |Zenith..'grav..|d-d...|B-Lipe. |selec. ..|B-Lipe. |mtr... 3 |worm.|Timkn 8.5 |spgs...|spgs...|Perf. . . |int-r-w. |int-r-w. |]... .|Ross..]c....|metl... Spicer..| Concord. .. . i 
1,080} 18 |Stmbg..)grav..|d-d...|Fuller. .|selec. ..|Fuller..|mtr... 3 |worm. |Shel. . 6.5 |spgs...ispgs...|Shel. . . |int-r-w. Jint-r-w. |l....|Lavn..Je....]......./....... | te E 
1,200} 16 |Stmbg..|grav..|d-d...|Fuller..|selec. ..|Fuller..|mtr... 3  |worm. |Shel 7.5 |spgs...|spgs...|Shel. . . jext-r-w.|int-r-w. |]... .|Ross..jc....].......]...... SS D 
1,075} 14 |Stmbg..|vacm..|d-d...|B-Lipe. |selec. ..|B-Lipe. |mtr... 3 |worm. |Shel 8. 66/spgs...|spgs...|Shel. . . lint-r-w. lint-r-w. jl... .]/Ross..Je....}.......1..0... ees. Cc 
1,290} 14 |Stmbg..|vacm..|d-d. ..|B-Lipe. |selec. ..|B-Lipe.|mtr... 4 |worm. |Shel. 8. 66)spgs...|spgs...|Shel.. . |int-r-w. Jint-r-w. |]... ./Ross..].....].......]...... caw ened B 
1,250} 12 |Stmbg..|......]/w-d H-Shawlind-e.. .|Cotta. .|amid.. 3 |worm.|Shel. 8.75|spgs...|/spgs...jShel. . . |int-r-w. jint-r-w. |]... .]Ross..Jc....]......-]...6... 2 Sa A 
1,000] 10 |Stmbg..|vaem..|w-d...]H-Shaw]ind-c.. .|Cotta. .|amid.. 3 |worm. |Shel 8.75)r-rd....|tor-a...|Shel. . . |int-r-w. Jint-r-w. |]... .]/Ross..Je....].......]....... | RS AA 
ree eR oe” a eee eee See mtr... 2. = er 4.5 |tor-t...|tor-t...]....... SE IEP B05. oc Bere rss SBetaws ale vieie-edbecw ales Corliss et PEO A 
1,500] 10 {Stmbg..jgrav..|......]....... “SS ee * 1 |{bevl-4.Jown....| 25 = jr-rd....|rerd....|Tut.....lext-4-w.].......]..... ae eae, |e | Couple-Gear. ~ ae 
1,500} 10 |Stmbg..lgrav..|......]....... elec....|.......Jamid.. 1 |bevl-4.lown....| 25 r-rd....jr-rd....|Tut....lext-4-w.|.......]..... es Ses een eee Couple-Gear........ AC 
1,000} 172 |Zenith..|grav..|d-d...|B-Lipe. |selec. . .|B-Lipe. |mtr... 3. |bevl...|Timkn S.. WOON... MIB oc... occes ext-r-w.lint.....]..... Se Rn ee eae Croce... calgon 17 
ere -|Zenith..|vaem..}d-d...] Fuller. .jselec.. .|Fuller..jmtr... 3 |worm.|Timkn 7 spgs...|spgs...|Perf.. . |int-r-w. jint-r-w. |]. ...]Ross..jc....|metl a 
1,100) 12 |Zenith..|grav..|d-d...)Fuller..|selec. ..|Fuller..|mtr... 4 |worm./Timkn.| 8.5 |spgs...|spgs...|Perf. . . |int-r-w. |int-r-w. |]... .|Ross..]c....|metl...|Spicer.. | Dart .CC4 
1,100} 14 |Zenith..|grav..|d-d...|Fuller..|selec...|Fuller..|amid.. 4 |worm.|Timkn.| 10.75|spgs. ..|spgs...|Perf. . . |int-r-w. lint-r-w. |]... .|Ross.. jc... .|metl ee - 
1,560} 25 {(Schblr..|grav..|w-d...|Dtrt...|selec...|/Dtrt...|mtr... 3 |worm.|Shel. 6.2 |spgs...|spgs.. .|Iron. ..|int-r-w. jint-r-w. |]... .|Gem..}c....}metl...|Hart...]}D-E................ J 
,280| 16 |Zenith..|grav..|d-p...|B-Beck.|selec. ..|Covert.|mtr... 3 |worm.|Hays 7.77|spgs...|spgs..*|Iron. . . jint-r-w. jint-r-w. |]... .|Ross..|c....]metl.../Hart...]D-E................. A 
1,290} 15 |Zenith..J)grav..|d-p...|B-Beck.|selec. ..|Covert.|mtr... 3 |worm.|Hays 8.33|spgs...jspgs...|[ron. .. |int-r-w. Jint-r-w. |]... .|/Ross..jc....!metl...|/Hart...]D-E................. B 
1,290} 15 |Zenith..|grav..|d-p...|B-Beck.|selec. ..|Covert.|mtr... 3 |worm.|Hays 8.33|spgs...jspgs...|Iron. . . |int-r-w. Jint-r-w. |]... .]Ross..!c....}metl...|/Hart...]D-E................ D 
1,100} 14 |Zenith..|grav..|d-p...|B-Beck.|selec. ..|Covert.|mtr... 3 |worm.|Hays 8. 66|spgs...|spgs...|Iron. .. |int-r-w. Jint-r-w. |]... ./Ross../c....]/metl...!Hart...)]D-E................. Cc 
1,000} 12 |Zenith..|grav..|w-d.. .|B-Lipe. |selec. . .|B-Lipe. Jamid.. 4 |worm. |Shel.. 8.7 |spgs...|spgs...{Shel. .. lint-r-w. jint-r-w. !l....]Ross..jc..../metl.../Hart...]D-E................ E 
960} 14 |Master.|grav..|cone..|Fuller..|selec. ..|Covert. jamid.. 3 |worm.|Timkn 8.5 |r-rd....jspgs...|Kal....|int-r-w. jint-r-w. |]... .]Ross../c..../metl...|K-B...|DeKalb . .E-2 
1,065} 14 |Master.|grav..]cone. .|Fuller..|selec. ..|Covert. |amid.. 3 |worm.|Timkn 9.33}r-rd....|spgs. . .|Mthr.. . |int-r-w. Jint-r-w. !]. ...|Ross..J/e....|metl...|K-B...| DeKalb E-23 
1,200} 20 |Stmbg..|grav..|d-p...|B-Beck.|selec. ..|G-Lees.|mtr... 3 |fin-g...|Torb.. 8 spgs...|spgs...|Dtrt.../ext-r-w.|int-r-w. |]... .| Ditw.. jc... .|metl Arvac. .| Defiance | 
1,300] 16 |Stmbg..}grav..jd-d...|Dtrt...l|selec...|Dtrt...|mtr... 3 |in-g.. .|Russl 8.2 Ispgs...|spgs...|Dtrt.. . Jext-r-w.|in¢-r-w. |l....|Gem..|c....|metl Univ enby. 12 
1,330) 14. |Stmbg..|grav../d-d...]Dtrt...|selec...;Dtrt...|mtr... 3 jin-g.. .|Russl 10.2 |spgs...|spgs. . .|Dtrt.. . |ext-r-w.|int-r-w. |]... .|Gem..jc....|metl Univ Denby. 13 
1,270} 122 |Stmbg..|grav..|d-d...|Dtrt...|selec...|Dtrt...|mtr... 3 |in-g.. .|Russl 10.9 |spgs...|spgs. ..|Dtrt. .. |ext-r-w. jint-r-w. |]... ./Gem..|c... .|metl Univ Denby.  : 
1,050} 10 |Stmbg..jgrav..jd-d...Jown....|selec...|Warner jamid. 4 |in-g...|Clark 12.55|spgs...|spgs. . .|/Dtrt. . . |int-r-w. Jint-r-w. |]. . . .|Ross. . |e. metl Univ...| Denby are 210 
1,100} 18 |Stmbg..}grav..|d-d...]B-Lipe. |selec. ..|B-Lipe. |mtr... 3 |worm.|Timkn 7.75|spgs.. ./spgs. . .|Mthr.. . |int-r-w. jint-r-w. |l....|Gem..]c..../metl...|Spicer..| Diamond-T. . . ce 
1,100} 16 |Stmbg../grav..jd-d...|B-Lipe. |selec. ..|B-Lipe. |mtr. .. 3 |worm.|Timkn 7.75|spgs...|spgs...|Mthr.. .|int-r-w. jint-r-w. |]... ./Gem..|c....|metl Spicer. . | Diamond-T ..J4 
1,050} 15 |Stmbg..}grav..|d-d...|/B-Lipe. |selec. . .|B-Lipe. |mtr... 3 |worm.|/Timkn 7.75|spgs. ..|spgs...|Mthr.. . |int-r-w. |int-r-w. |r. ...|Gem..}c....|metl.. .|Spicer.. | Diamond-T ee 
1,050} 12 |Stmbg..}grav..jd-d...|B-Lipe. |selec. . .|B-Lipe. |mtr. .. 4 |worm.|Timkn.| 10.33]spgs...|spgs...|Mthr.. .|int-r-w. Jint-r-w. jl. ...|Gem..]e... .|metl Spicer..| Diamond-T. . LB 
1,050} 10 |Stmbg..jgrav..|d-d...|B-Lipe. |selec. ..|B-Lipe. |mtr... 4 |worm./Timkn.| 11.66/spgs...|spgs. ..|Mthr...|int-r-w. jint-r-w. |l....|Gem..jc..../metl...|Spicer.. | Diamond-T | 
950! 10 |Master.|grav..|d-d...|B-Lipe.|selec...|....... mtr... 3 |chn...jown.. 10.5 jr-rd....jspgs...].......Jext-d-s. jint-r-w. |r... .|Lavn..jc....|fab....lown... joane . 1919 
1,096} 15 |Stmbg..jgrav..|d-d...|Warner|selec. ..|Warner jamid.. 4 |worm.|Timkn 7.75|spgs...|spgs. . .|Rowl.. . jint-r-w. Jint-r-w. I... .|Ross..}c....|metl.. . Spicer... | Dorris. ..K4 
1,150) 15 |Schblr..|vacm..!d-p. ..|B-Beck.|selec. . . |G-Lees.|mtr... 3 jin-g.../Torbn..| 8 spgs...|spgs...jown... . /ext-r-w.|int-r-w. |]... .|Ross..jc....|metl Arvac..| Douglas me 
1,120} 15 |Schblr..}vacm..|d-d. ..|B-Lipe. |selec. . .|B-Lipe. |mtr... 4 |in-g-4.Jown....} 16.0 |r-rd*...|/spgs.../Tut.... jext-d-s. Jext-r-w.|l....|Lavn..jc....}metl...|Blood..|Duplex............. 
-|Carter..|grav..|cone*.|Mech. .|prog...|Mech. .|mtr... 3 |bevl...|Gemco. spgs...|spgs...|Shel. . . jint-r-w. |int-r-w. |] Fost. . |c .....-Jown....|Ellsworth.......... 25A 
1,100} 15 |Zenith../grav..|d-p. ..|B-Lipe. |selec. . .|B-Lipe. |mtr... 3 |worm.|Timkn.| 7.7 |spgs...|spgs. . ....int-r-w? |int-r-w. | RAD EE ana NN I cc ig 
1,250) 15 |Rayfld.|grav..|d-d...|Fuller..|selec...|Fuller..}mtr... 3 fing... {Rasel...}...... spgs...|spgs...|Shel. . . |ext-r-w.|int-r-w. |] Jacx..jc,...|metl...|Spicer..|Fargo................ P 
1 150) 18 |Zenith..|grav..|d-p...|B-Beck.|selec. . . own... . Jamid.. 3 |worm.|Timkn.| 7 r-rd....|spgs. . .|Mthr.. . |int-r-w. |int-r-w. |] Gem..|c....|metl...|Spicer..|Federal.............. S 
1,190} 15 |Zenith..|grav..|d-p. ..|B-Beck.|selec. ..|Dtrt...}amid.. 4 |jworm./Timkn.| 8.5 |r-rd....|spgs...|Mthr...|int-r-w. jint-r-w. |]... .. .-]e....|metl...|Spicer..| Federal ae. 
1,125) 13 |Zenith..|grav..|d-p...|B-Beck.|selec. ..|Dtrt. ..jamid.. 4 |worm./Timkn.| 9.25!r-rd....|spgs. ..|Mthr.. .|int-r-w. Jint-r-w. |]... .]Gem..|c....}metl...|Spicer..|Federal.............. U 
1 150) 12 |Zenith..|grav..|d-p...|B-Beck.|selec. ..]Warner jamid.. 4 |worm.}|Timkn.| 10.33)r-rd....|spgs.. .;Mthr.. .|int-r-w. |int-r-w. |I Gem..jc....|metl.../Spicer..}Federal............. WwW 
l 150) 10 |Zenith..|grav..|d-p...|B-Beck.|selec. . .|Warner |amid.. 4 |worm.|Timkn.| 13. 66J}r-rd. spes Mthr... |int-r-w. Jint-r-w. |] Gem..je....{metl Spicer, . | Federal. ae 
18 |Zenith..jgrav..jd-d...|/Dtrt...|selec...]....... mtr... 3 |worm.|Shel...} 6.50jspgs...|spgs...|Del.. . . jint-r-w. jint-r-w.|..... ge GR Eee, Sees Forschler.. . . 
1,200} 16 |Zenith..]grav. .|d-d...|Fuller. .|selec. ..|Fuller. .|mtr... 3 |worm.|Shel...| 7.7 |spgs...}spgs...|Del....lint-r-w. |int-r-w. ON Se Serre. lees SE 
1,200) 14 |Zenith..Jgrav..|d-d...|Fuller..|selec...|Fuller..}mtr... 3 |worm. |Shel 8.6 |spgs...|spgs...|Del... . |int-r-w. Jint-r-w.|..... et Ee ee Sener ee 
1,200} 12 |Zenith..Jgrav..|d-d...|Fuller..|selec. ..|Fuller..}mtr... 3 |worm. |Shel 8.8 |spgs...|spgs...|Del.. . . |int-r-w. Jint-r-w.]..... ee pee Nee ee 
1,373] 18 Jown..../grav..|w-d.../own..../plan...Jown....{mtr... 2 |worm.jown....]...... r-rd....|t-t.....|Mthr*..lext-d-s. jint-r-w. |]... .Jown... |]... . |metl own... .| Ford. BD & Y 
1,350) 15 |Stmbg../grav..]/w-d...|M & E.lind-c...|Cotta. .|amid.. 3 |bevl-4.jown....} 8.9 |spgs...|tor-a.../Tut... . lext-d-s. Jext-r-w.|r..../Ross.. |r... .|metl el ? n B 
1,800} 18 |Carter..|grav..]d-p...|B-Beck.|selec. ..Jown....{mtr... 3 fin-g.../Russl..| 8.2 |spgs...|spgs...|Perf.. . |ext-r-w.|int-r-w. |]... .|Lavn..|e. fab. Hart... | Fulton .FX 
1,200) 25 |Rayfld.|grav..|d-p...|B-Beck.|selec. . .|B-Lipe. |amid.. 3 |worm.|Timkn.|...... r-rd....|tor-a...|Merl...|int-r-w. jint-r-w. |]... .]Gem..jc..../metl...|Spicer..|Gabriel.............. c 
t, 100) 18 |Rayfid.|grav..|d-p...|B-Beck.|selec. . .|B-Lipe. |amid.. 4 |worm.|Timkn. r-rd..../spgs...|Merl...|int-r-w. jint-r-w. |]... .|Gem.. |e. metl...|Spicer..|Gabriel.............. E 
1,000} 12 |Rayfld.|grav..|d-p...|B-Beck.|selec. . .|B-Lipe. |amid.. 4 |worm.|Timkn.|......jr-rd....{spgs Merl... |int-r-w. |int-r-w. |]. . yem../c....|metl i ae a ee F 
1,303] 18 {Rayfld.|grav..|d-d... B-Lipe. |selec. . .|B-Lipe. |amid.. 3 |worm.|Timkn.| 7.75|spgs...|spgs...|Perf. . . |int-r-w. |int-r-w. |r. ...]Ross..|c....|metl...|Spicer..|Garford........... 75=-C 
ABBREVIATIONS—Makers of Parts 
*Other Options Dtrt—Detroit G.& M. Co. Hays—Hayes Lau—Lauraine Nlite—Nicolite Spltf—Splitdorf 
A-K—Atwater-Kent Dtrt—Detroit Stl. Spng. Her—Hercules Lavn—Lavine Penn—Penn Spring Co. Stan—Standard Radiator Co, 
Al-Ch—Allis-Chalmers DuplIx—Duplex Ltig—Higgins LeR—LeRoi P&B—Parish & Bingham Stand—Standard Steel 
Aut-L—Auto-Lite E&M—English & Mersick Hol—Holley Let—Light Foundry Per—Perfex Spring Co. 
B-Becek—Borg & Beck Eismn—LEisemann H-Shaw—Hele-Shaw Ligt—Liggett Perf—Perfection Stewrt—Stewart 
B-Lipe—Brown-Lipe Emp—Enmpire H-S—Herschell-Spillman L-N—Leece Neville Prsh—Parish Stlz—Sterling 
Blng—Berling Ens—Ensign Hyd—Hydraulic Lye—Lycoming R-T—Rome-Turney Stmbzg—Stromberg 
Brem—Bremer Eur—Eureka Idl—Ideal Marvi—Marvel Rayfld—Rapyfield Sundmn—Sunderman 
Can—Candler Fed—Fedders Fnd—Industrial Equipment Mast—Master Rem—Remy S-W—Sparks-Withington 
Cant—Canton-Cleveland Flech—Fletcher Co. MeC—McCord Rowl—Wm. Harvel Row- Therm—Thermoid 
CA S—C.A.S. Products Co. Fost—Foster Tron—lIron City MeFar—McFar'and land Timkn—Timken 
Champ—Champion SpngFranek—Francke J-A—Jackson Radiator Wks. Mech—Mechanics Rugles—Ruggles Tltsn—Tillotson 
Chego—Chicago-Stndrd G&D—Gray & Davis Jacox—Jackson-Church- Merl—Merrill Russl—Russel Torbn—Torbe 
Chgeo—Chicago Mfg. Co. G&O—G. & O. Mfg. Co. Wilcox Mil—Milwaukee Rut—Rutenber Tat ory 
eol—Continental GBS—Golden, Belknap & Jas—Jamestown Car Pts. Mnreh—Monarch Savg—Savage Arms ut—Tuthill ‘ 
<onn—Connecticut Swartz 0. Mod—Modine Salsby—Salisbury Univ—Universal Machine Co. 
Doyer—Covert G-Lees—Grant-Lees Jhnson—Johnson Mthr—Mather Schblr—Schebler Wau—Waukesha 
el—Delany Gem—Gemmer Kal—Kalamazoo M&E-—Merchant & Evans Shel—Sheldon West—Westinghouse 
Ditw—Ditweiler H&N—H. & N. Carburetor K-B—Kinsler-Bennett ee , Shkspr—Shakespeare Wis—Wisconsin 
Dneto—Dyneto Co Kevy-H—Keystone-Hindley Natl—National : _— ‘ Wol—Wohlrab 
Dtrt— i . > ae , N.A.—North American Smth—A. O. Smith 
rt—Detroit Press. Stl. Har—Harrison King—Kingston “ Fast S-P—sgpring-Perch W-W—Walker-Weiss 
Dtrt—Detroit Lubricat. Hart—Hartford Koko—Kokomo N-E—North Eas Pee 
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FRAME | TIRES | ENGINE 
! i | 
$ | 
> - = | Size in Ins. 4 | COOLING | IGNITION ELEC. SYSTEM GOVERNOR 
Sizes 2 £ - 
= al 7 ne 2 | 
Name and Model 5 2 £ = 2 ox 3 
2 2 © ‘ e e , « Radiator e 
2213/4 /2/2/2 Fla] S53 |§| | . 
= - g 2 e — 
e}/o|zZ/2/e)e}2| - ‘ = oe : aie eles lt) & il ze lB] e e . 
= | $ 3 as > 5 < x Gy =< oa os |O| & | 2 
| = | = $= Sl slg] Sei" | 2 /# =iei=| =] 6 
o = eI os S oI 
é ris . 7 
——— —= —-j—— = _———— —_—_—J_q_———| — | —_ = -— — SS | S| | | ee | eS |] F | | —= ———— | — == 
Garford........--- 66-B| 1} | 3,000)144 jown...|p-stl.|s-flex.Jopt..|36x3} [36x5 | wd..|Buda 4-33x5}-22.5 4 |cent. . . Jown..|fin-cat.. . |sing.. |Spltf. ./hand.|s&l. ..)West..| 175}cent..} Duplx.. .|motor 
RRR: 70-B} 2 | 3,300)142 jown.. p-stl.. |s-flex.jopt..|36x4 — |36x7 wd..|Buda 4-44x5}-29.0 4 |cent.. .jown..|fin-cst.. . jsing.. |Spltf../hand.|s&l. ..|West..| 175)cent..| Duplx.. . |motor 
SS ae 77-B} 3} | 4,300 128 own... |p-stl . |s-flex.jopt.. 36x5 40x5d wd.. Wis.. 4-4ix6 -29.0 4 cent. . . }own..|fin-cst.. .|dual.. bismn hand.|Itg....|West.. 125 cent..| Duplx.. . |motor 
I 68] 5 5,000 128 lown...|p-stl.|s-flex./s.... 36x6 40x6d | c-s.. Wis.. Habs me Meaty 2 Icent. ..|own..|fin-cst.. . |dual.. Hismin hand. |ltg.... West.. 125 cent..| Duplx.. . jmotor 
Gasterd ......ccceess 69] 6 | 5,300}128 jown...|p-stl. |s-flex.|s. . . ./36x6 40x7d c-s.. | Wis. 4-5 hiox5}~41 - 6 2 |cent. . .Jown.. |fin-cst.. .}dual..)Kismn |hand.|Itg....|West.. 125)cent..| Duplx.. ./motor 
Garford Tractor... .70-B] 44 | 3,400]116 jown...|p-stl.|s-flex.|s..../36x4 — |36x7 wd Buda 4-41x5}-29.0 4 |cent...Jown..|fin-cst.. . sing. Spltf. . hand. |Itg....|West..| 125}cent..}Duplx.. . motor 
Garford Tractor...... 77| 7 | 4,400}105 jown.. .|p-stl.|3-flex.|s 36x5 40x5d wd..|Wis.. 4-43x5}-36.1 _| 2 |cent. . .jown..jfin-cst.. .|dual..|Kismn jhand.|Itg....)West..} 125}cent../Duplx.. . |motor 
Garford Tractor...... 63/10 ,100]102 jown.. .|p-stl.|s-flex.|s. . . ./36x6 40x6d | c-8.. W is.. 4-5 0x5}—41. 6 2 |cent.. .|own..|fin-cst.. .|dual..|ismn {hand.|Itg....|West..} 125|cent..| Duplx...|motor. 
Gary.. ere 5 a eee 130 P&B.. p-stl.|flex..|s.... 36x3} 36x4 wd..|Con.. 4-34x5 -22.5 4 |ther.... +. ++|22-pS... .|Sing.. Kismn jhand.|ltg....|Vesta.|....}cent.. Pierce... . {motor 
RESETS ie BO Bccces 144 |P&B. .|p-stl. |flex..|s..../36x3} |36x5 wd..|Buda }4~41x5}-29.0 4 |cent. . .|Chgo /fin-cst.. . |sing..|Kismn |hand.|Itg....]Vesta.}....}cent..|Pierce.. . motor 
SETAE Tes —. eee 156 | P&B. .|p-stl. | flex. ./s 36x4 |36x6 wd..|Buda |4-4}x5}-29.0 4 |cent. . .|Chgo |fin-cst.. . |sing..|Kismn |hand.|Itg....|Vesta.|... .}cent../Simplex. |motor. 
Gary.. HU} 2} |...... 162 |P&B..|p-stl.|flex..js....|36x4  |36x7 wd..|Buda |4-41x53-29.0 4 |cent. . .|Chgo }fin-cst.. . |sing..|Kismn |hand.|Itg....|Vesta.|... .}cent..)Simplex. |motor. 
EPEC E _ 5 ae 162 jown...|rol-c.}s-flex.|s....|36x5 |36x5d_ | wd../Buda|4-45x6 -32.4 4 |cent. . .|Chgo |fin-cst.. . |sing.. | Hismn }hand.| Itg...|Vesta.|....}cent..|Duplx.. .|motor. 
ce chinoarennnes 4 , ee See ..+ee/pnu,. |31x4 31x4 : — me gy . SRS Boe ane sing.. |Conn.. pond. s&l...|Dynt..}... SEMEN ei 
MR. < cnsecnceeons | 2 | ) ee ser Se ae 36x24 eav.|2-51x4{-22.1 | 1]....... ao See sing..|Simms}fix...}......]...... Me SREB, Sees: 
Giant LEER OT RO: 15 "' 1,8501138 |Hyd. .|p-stl.|s-flex.jopt..|34x3} |34x5 = Con.. 7 x5 “— 4 i... . ; a: sing..|Eismn |hand.|lgt... .|Dtrt. | Rane See eee | Teepe 
Oe Te 14] 14 | 2,400)138 |Hyd. .|p-stl.|s-flex.|s....|34x3$ |34x5 wd..}Con..|4-33x5 -19.6 4 |ther....}Idl...|cel-sht.. .|sing..|Kismn |hand.|lgt... .|Dtrt. RARE Sake aes at 
Giant . 16 2 2,850)144 |Hyd. .|p-stl. |s-flex.|pnu.. 36x4- 36x7 wd..|Con..|4-4 x51-27.2 4 |cent. , .}own..|cel-c-a.. . |sing.. Eismn hand. /jlgt....|Dtrt. Obreene.l. ......:1..... 
ee .17] 3$ | 3,850)176 jown...|p-stl.|s-flex.|s. . . .)36x5 36x5d_ | wd Con. 4-4 x5}-32.4 2 jcent. ..jown..|cel-c-a.. . sing.. Eismn hand.|igt....|Dtrt. 60}cent..|Pierce...|motor. 
Globe. A] 1 | 1,490]132 ]......]...-- Bices 34x34 34x4 Con.. 4-3 x5 -19.6 a ere ny) eee sing..|Eismn |fix. . .|. = SR cent..| Pierce. . . !motor 
Globe. r: I 2 190 +r coves $ wy — ng ae eas ; ery lowest Sener y sing.. a = fee: See — my aang motor 
Glebe..... ‘ ) , Re | eo ere rr x 36x6 .-.-/COn.. nw LA RS eee et emcasaces sing.. |HISMM |Mx...}......)..-.. ....{cent..| Pierce... |mot 
G.M. * ..16} 3 | 1,775]....|Dtrt. .|p-stl.|s-flex.[pnu../35x5 — |35x5 wa..|Con..|4-3{x5 -22.5 4 |cent. . .)McC.|fin-pst . .|sing..|Eismn jhand.}...... Pim .. suc. .|Mnrch.. woo 
5 | ae 21) 1 2,125 Prsh p-stl . |s-flex.Jopt. . 34x34 34x5 wd.. Con.. 4-34x5 ~22.5 4 |cent.../McC.|fin-cst.. . |sing.. Eismn {hand.}......]....- ..}suc. .|Monrch. .|motor 
G.M.C... .31] 14 | 2,500 Prsh. p-stl . |s-flex.js.... 36x33 36x5 wd.. Con.. £-34x5 -22.5 4 Icent. McC. fin-cst...|sing..|Eismn |hand.|...... ..eeee}....]suc. .|Mnrch. ./motor 
G.M.C.. 41) 2. | 2,800 Prsh. .}p-stl .|s-flex.|s. ... 36x4 36x4d_ | wd..|/Con.. $-44x54-27.2 4 cent. ..|McC.|fin-cst.. .|sing..|Eismn |hand.|..... ....]....]suc. .|March. . motor 
G6. M.C. ....c00ce- 0h 38 3, 950}. own... |rol-c. |s-flex.|s.... 36x5 10x5d | ¢-s.. Con.. 4-4)x5}-32.4 2 |cent...)/McC.|fin-cst.. .|sing..|Eismn |hand.}..... -+++-{....[suce. .|Manrch. . |motor. 
2 | Soe 86 4,550)... .jown...}rol-c.|s-flex.js.... 36x6 40x6d c-s..|Con.. £-4}25)-32.4 2 |cent.. .|McC.|fin-cst.. . sing..|Eismn |hand.}..... Ss ..|sue. .|Mnrch. . motor 
Gramm-Bernstein. ee F 2,450 .— ld ae p-stl . |s-flex.|s. .. 34x3} 36x5, wd. Wau 4-33x54-22.5 4 |cent own.. fin-est.. . sing.. Kismn hand.|...... ; l-b... Wau. ...|motor 
Gramm-Bernstein....W| 2 2,7 50)146 |...... Sh ae “See 34x4 34x3}d wd..| Wau. 4-34x5}-22.5 4 cent own..|fin-cst.. . |sing..|EKismn |hand.]..... I-b.. .| Wau. .. .|motor. 
Gramm-Bernstein....W| 2} | 3,350)156 |.. .|p-stl. |s-flex.js....]36x4 |36x4d_ | wd..|Wau. t-44x54-29.0 2 |cent own.. |fin-cst.. . |dual..jEismn |hand.]...... ..|....Jeent../Wau... .|motor 
Gramm-Bernstein....W| 3) | 4,000}158 |......)p-stl.|s-flex.|s. . . .|36x5 10x5d | wd..)Wau. +-4)x5 1-32. 4 2 |cent own.. |fin-cst.. . }dual..jEismn |hand.|......]. ..jeent..|Wau....|motor 
Gramm-Bernstein....W| 5 5,000 168 ....|p-stl. |s-flex.}s. . . ./36x6 40x6d | c-s.. W au. +-44x67-36.1 2 jcent own.. |fin-est.. . }dual.. Eismn hand.|..... abi cent..| Wau... .|motor. 
Grant. . eee eeA2) % 4L,125*/115 |P&B..|p-stl. |s-flex.]pnu..|32x4  [32x4 wd..|Con..}4-31x5 -16.9 4 |ther....|Fed..|cel-pst.. . |sing.. |Spltf. .|hand.|sl&i-2.|Bijur. |none}none.|none....| none 
Grant oe eee KO] 1h | 1,885]124 |Savg. .|p-stl.|s-flex.Jopt../34x4} |34x5 wd..|Con.. 4-3 7x5 ~22.5 4 |ther....|Fed..|cel-pst.. . |sing.. |Spltf..|hand.jsl&i-2. Remy .|none|cent..| Pierce... |d-s.. 
EE 11] 14 | 1,935]140 |Savg. .|p-stl. |s-flex.Jopt..|34x4} |34x5 wd..|Con.. 4-31x5 -22.5 4 |ther....|Fed..|cel-pst.. . |sing.. |Spltf. .|hand.|sl&i-2./Remy .|none|cent..| Pierce... |d-s.. 
Grant . _...... 45} 2 | 2,150)124 |Savg. .|p-stl . |s-flex.jopt. .|34x4 34x6 wd..|Con.. 4-3 {x5 —22 5 4 |ther.... Fed.. cel-pst.... |sing.. |Spltf. .|hand.|sl&i-2.|Remy .jnonejcent..|Pierce.. . |d-s.. 
Grant = 16] 2. | 2,250)140 |Savg. .|p-stl. |s-flex.lopt. .|34x4 34x6 wd..|Con..}4-33x5 -22.5 4 |ther....|Fed..|cel-pst...|sing.. |Spltf. .|hand.}sl&i-2.|Remy .|none|cent..| Pierce... |d-s. 
Hahn. ‘ ee J 1 1,375]127 | Prsh*.|p-stl. |s-flex./opt. .|34x3 34x4 wd..|Con.. 6 4 |ther... .|Idl...}zz-t-sht..|sing..|Fismn |hand.}......]..... ne Sree Cee 
Hahn : Cl 14 | 1,950}135 | Prsh*. |p-stl. |s-flex.jopt..|36x3} |36x5 wd.. Con.. .2 4 jcent... Chgo fin-est.. . sing.. Bose*. |hand. vane suc...| Pierce... |motor 
Hahn ; E| 2} | 2,500)145 |Prsh*. |p-stl. |s-flex.jopt..|36x4 |36x4d_ | wd../Con. .4 2 |cent. . .|Chgo |fin-cst. .. |sing.. |Bosc*. |hand. suc...|Pierce.. .|motor. 
Hall ' 2 | 2,675)156 .|s....]36x4  36x4d_ | wd../Con. 2 2 ee RANE. «0.0 sing.. | Bosc*. |fix. . : cent..| Duplx.. .|motor 
Hall ; aR SD 34 | 3,500)144 s....|36x5  /36x5d | wd..|/Con.. 4 2 .-|Long.]........|sing..|Bosc*. |fix...]..... | cent..|Duplx.. . |motor 
Ha'l catehiasced 5 | 4,500 +H ‘ vices .|s....|36x5 —_ - ; on.. , 2 : po mater sing.. bs . ..eent..|Duplx.. . |motor 
Hail 7 | 4,500) 1 re + /3..../36x5 LOx 6c wd..|Con.. . 2 -|Long.|........}sing..|Bose*. |fix...].. cent..| Duplx.. . |motor 
nade WFA| 2} | 3,000)150 jown...|rol-c. |flex. .js....|36x4 36x7 wd..|Buda .0 4 |g.p....j|own..|fin-est...|sing..|Eismn jauto.|..... cent..] Duplx.. . {motor 
Harvey... WHA! 35 | 3,900/160 jown...|rol-c.|fex..]s....|36x5 |36x5d_ | wd..|/Buda 0 4 |o.p....jown..|fin-cst...|sing..|Eismn jauto.|......].. cent..| Duplx.. . |motor 
MS a, WKA! 5 | 5,000)160 jown...|rol-c.|flex..js....]36x6 |40x6d | wd. ne ¥ : g.p....|own..|fin-cst.. .|sing..|Eismn jauto cent..|Duplx.. . |motor 
H Tractor.....HT|10 4,000)125 wine .|s....|36x5 36x5d |... uda 4 in 9058 = ..|sing..|Eismn jauto. |s&l West.. cent..| Duplx.. . |motor 
ee adagg anid KI} 14 | 1,900]148 jown... |rol-c.|s-flex.Jopt..|34x34 |34x5 wd..|Buda 5 4 |cent.... Id]... |cel-est.. . |sing..|Eismn |hand.|Itg....| Vesta 75l|cent..|Simplex. |motor. 
Hawkeye............L| 2. | 2,500}148}}own.. .|rol-c.|s-flex.Jopt..|34x4 |34x6 » a ay 5 4 cent. . . |Idl...}cel-cst.. . |sing.. — hand. |ltg... .|Vesta 75|cent..|Simplex . |motor 
Hendrickson : 2 | 2,850)140 : .|s....|36x4 6x4 wd..|Wau cent...|..... jest. sing.. | Dixie..|hand. cent..|Wau....|motor 
Hendrickson. . . ..| 3} | 3,600) 160 ..|3....136x5 = 136x5d_ | wd..|Wau ...]cent. : cat... sing.. | Dixie..|hand. ..jeent..| Wau motor 
a Mianexs pe , Keen te ; pnu.. we 35x5 pe. a ’ oe sing.. |Simms}. . . .. or ; +4 cent.. — motor 
BED. cv cxeees 2,100)115 -}pnu.. |[39xd 35x5 on. 6 rr a sing..|Simms}.....|s&l...|L-N.. cent..|/Simplex . |motor 
a .15-B} 1 1,435}120 at or s-flex./pnu..|32x4 |33x4} i Con. se : “om cow a oor dual. _ hand.jnone..|none..{none].....]....... 
Hupmobile .| 4 | 1,350)112 | Dtrt. .|p-st .jonu..|33x4 = 133x4 wd..jown.. f ther McC. |cel-pst...|sing.. |A-K. . |hand. West ae 
Hurlburt. ; ‘ 2 | 3,500|148 stl. jrigid. |s 36x4 |36x4d | wd..|/Buda 9.0 4 |cent. . .|own..|fin-est...|dual..|Eismn Jauto. j!tg . ..|Vesta.|nonejcent . |Duplx.. . |motor 
Hurlburt 3} | 4,250)146 pstl. |rigid. |s. .. .|36x5 36x5d | wd..|Buda 2.4 4 |cent.. .|own..|fin-est.. . |dual..]Eismn Jauto. |Itg Vesta. |none|cent..| Duplx.. . |motor 
Hurlbart | 5 | 5,250) 156 p-stl. |rigid |s 36x5 40x6d | wd..|Buda 2.4 4 |cent. . .|own..|fin-cst.. .|dual.|Eismn |auto. |Itg ~~ inone|cent..|Duplx.. . |motor 
| | 1 
1. H.C H} 7] 1 550) 1 15 |P&B..|p-stl. | ; \s |36x3 36x34 | wd..jown. 6 4 |cent. . .|Long.|fin-pst.. . |sing.. |Bosch.|hand.|s&I* iN-E 125\cent..Jown. .. . |motor 
1.H.C an 1,850)128 |P&B..|p-stl | 3 36x35 |36x4 = | wd..jown. 9.6 4 |cent. . .|Long.|fin-pst.. . |sing.. |Bosch.|hand.|s&l*. .|N-E 125]}cent..Jown..... |motor 
1.H.C K] 15 | 2,200)129 |P&B. .}n-stl.| 3. 36x35 |36x5 wd..\own.. 9.6 4 |cent Long.|fin sing.. |Bosch.|hand.|s&l*. .|N-E 125|cent..|own.. motor 
{.H.C G} 2 | 2,600)1383|P&B..|p-stl. | |S 36x4 36x65 wd..|own 25.6 4 |ther.... cel-est.. . |sing.. |Spltf..|hand.|s&l*. .|N-E. .|135 |cent..jown. jmotor 
independent. sooo] 1 | 1,485)128* a is*...|36x2* |36x4* | Con. 9.6 4 | 5 eee | ..}sing..|Eismn |fix.. .|s&l. . .|Jesco.. jsuc. .|Mnrch. . {motor 
Independent.. ..-G} 2 | 2,250)144 | is. ...136x34 |36x5 jCon i.e 4 | | | sing..|Eismn | fix. |none. . none. . |none|suc |Mnreh |moter 








ABBREVIATIONS—Types of Construction 
cylinders cast, 3 in 








*Other Options fin-pst—tinned tube core, jst—unit with jackshaft r—right sq-t-sht—square tube core 
amid—amidships threes pressed steel case I—left r-ax—unit with rear axle sheet case 
auto—automatic cylinders cast, 1 singly tin-sht—finned tube core, 1&ec—left and center rng-cest—ring core, cast stk—stock 

bev l—bevel d-d—dry disk sheet case leat—leather case sub-f—sub-frame 
e—center d-p—dry plate tix—fixed 1-hb—loose ball rol-c—rolled channel suc—suction 

e&1l—center and left d-rd—double reduction tlex—flexible Itgz—lighting rol-i—rolled I-beam s-bev—spiral bevel 

ec &s—cushion and solid d-s—driveshaft frie—friction metl—metal r-rd—radius rods ther—thermo-syphon 
cent—centrifugal elec—electric =.D.—gear pump mtr—unit with motor selec—selective sliding gear tor-a—torque arm 
c-s—cast steel ext-d-s—external driveshaft grav—gravity opt—optional s-flex—semi-flexible t-t—torsion tube 


ext-f-w—external front 
wheels 

ext-x—external gear 

ext-jst—external jackshaft 

ext-r-w—external rear 
wheel 


e-a—cast aluminum 
cel-cst—cellular core, 
cast case 
cel-pst—cellular core, 
pressed steel case 
cel-sht—cellular core, 


sheet case fab—fabric 
ehn—chain fin—finned tube 
eylinders cast, 2in fin-c-a—finned tube core, 
pairs east aluminum case 


eylinders cast, 4 in fin-e«t—finned tube core, 
block 


cast case 


&set—gearset 


hyd—hydraulic 

ind-c—individual clutch 

int-d-s—inaternal drive- 
shaft 

int-f-w—internal front 
wheels 

in-g—internal gear 


in-g-4—internal gear drive 


on 4 wheels 
int-r-w—internal rear 
wheel 


r—plate in oil 
pist—piston pump 
plan—planetary 
pnu—pureumatic 
pres—pressure 


prog—progressive sliding 


gearset 


p-t-c-a—plain tube core, 


cast aluminum case 


n-t-cst—plain tube core, 


cast case 
v-stl—pressed steel 


o&s—pneumatic and solid 


stgx—starting 


s&l—starting and lighting 
s,1&i—starting, lighting and 


ignition 
s 1l&i2— 
and ignition, two-unit 
sing—single 
s—solid 
s&c—solid and cushion 
sp2xs—springs 


sq-t-cest—square tube core, 


cast iren 


starting, lighting 


unt-x—unit with axle 
vaem—vacuum 
wd—wood 
w-d—multiple disk in oil 
worm—top worm 
w-p—wet plate 


zz-t-cst—zig zag tube core 


cast case 


zz-t-pst—zig zag tube core 


pressed steel case 
zz-t-sht—zig-zag tube 
eere, sheet case 
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CAS—C.A.S. Products Co, Flech—Fletcher 
Champ—Champion Spng.Fost—Foster 
Chego—Chicago-Stndrd, Franek—Francke 


Ind—Industria! Eqpt. Co. MeC—McCord 
Iron—Iron City MeFar—McFarland 


fl 
J-A—Jackson Radiator Wks. Mech—Mechanics 


Chgzo—Chicago Mfg. Co. G&D—Gray & Davis Jacox—Jackson-Church- Merl—Merrill 

Con—Continental G&O—G. & O. Mfg. Co. P... aon bic We Mnreh—Monarch 

Conn—Connecticut GBS—Golden, Belknap & Co. ‘ . f= sce 

ae er—Covert Swarts Jhnson—Johnson mehon < 

Dit —Delany — G-Lees—Grant-Lees Kal—Kalamazoo r—Mathér 

D w—Ditweiler Gem—Gemmer K-RB—Kinsler-Bennett M&E—Merchant & Evans 
neto—Dyneto H&N—H. & N. Carburetor Key-H—Keystone-Hindley Natl—National 


Dtrt—Detroit Press. Stl. Co. 


King—Kingston 


N.A.—North American 


y 

Rowl—Wm. Harvel Row- 

land 
Rugles—Ruggles 
Russl—Russel 
Rut—Rutenber 
Savg—Suavage Arms 
Salsby—Salisbury 
SchblIr—Schebler 
Shel—Sheldon 
Shkspr—Shakespeare 
Smth—A. O. Smith 


ENGINE TRANSMISSION BRAKES | CONTROL UNIVERSALS 
SPEED | FUEL SYS. | CLUTCH GEARSET FINAL DRIVE] ¢ | > S — 
s oo = CI GEAR 
sisi 2i* 
a = a 5 « Name andMode! 
4 i=l |e] eig|t s{|e| s 
slat = te " Silsisgi& lei els ize 
seladg| se |@]e)e]2 | )2)E) 8] 218) ) 2 t/ 4 |7 
eelf=z/ B1/FIF LZ) F PF lela lala) ele =| = 
e*) 5 3 & < & & = 
5 
Ss) 
S| | = | | seman —_— a ‘a 
\ ail 16 |Rayfid.|grav. .|d-d. . .|B-Lipe. |selec. . . own... . |amid.. 4 |worm.|Timkn.}| 8.5 |spgs...|spgs...|Perf. . .|int-r-w. jint-r-w. |r... .|Ross..|c. . metl.. .|Spicer.. 
1'035| 15 |Rayfid.|grav..|d-d...|B-Lipe. |selec. . . jown... . amid.. 4 |worm.|Timkn.| 7.75|spgs. ..|spgs. ..|Perf. . . |int-r-w. jint-r-w. |r... .|Ross. .|c. . metl. . . |Spicer.. 
i'O41| 12 |Rayfid.|grav..|d-d. . .|B-Lipe. |selec. . .|B-Lipe. amid.. 4 |worm.|Timkn.| 10.33}r-rd....|spgs. . .|Perf. . . jint-r-w. |ext-d-s.|]....|Ross..}c:...}metl.. .)Spicer.. 
1'057| 11 |Rayfid.|grav..jd-d... B-Lipe. |selec. . . own... .|amid.. 4 |chn...jown....| 11.44/r-rd....|spgs.. .|Perf. . .|ext-d-s.|int-r-w. |r. .../Ross..jc....|metl. . .|Spicer.. 
1'057| 10 |Rayfid.|grav. .|d-d...|B-Lipe. |selec. . .jown.... amid.. 4 |chn...jown....| 12.39}r-rd....|spgs.. .|Perf. . .|ext-d-s. jint-r-w. |r... .|Ross. .|c.. metl.. .|Spicer.. 
1090} 15 |Rayfld.|grav..|d-d... B-Lipe. |selec. . .|own... . jamid.. 4 |worm.|Timkn.| 9.25j/spgs. . .|spgs. . . Perf. . .|int-r-w. jint-r-w.|1.. . .|Ross..jc....|metl.. .|Spicer.. 
1.050] 11 |Rayfld.|grav..jd-d... B-Lipe. |selec. . .|own... .jamid.. 4 |worm.|Timkn.}] 12 jr-rd....|spgs...|Perf. . .|int-r-w. Jext-d-s.}1... .|Ross..jc....|metl.. . Spicer. . 
1057) 10 |Rayfid.|grav..|d-d...|B-Lipe.|selec...Jown....Jamid..| 4 chn...jown....] 11.44)r-rd....|spgs. . . Perf. . . jext-d-s.|int-r-w.|r....]Ross..|c....}metl...|Spicer.. 
1/275) 15 |Stmbg..jgrav..|d-d...|Fuller. .jselec. . . Fuller..jmtr... 3 |worm Shel. . E REE: spgs...|spgs. . .|Tut.. . . |int-r-w. jint-r-w.|1....|Lavn..|c..../metl.. .|Blood. . 
1'275| 15 |Stmbg..|grav..|d-d...|Fuller..|selec. . . Fuller. .|mtr... 3 |worm Shel. See spgs.. .|spgs. . .|Tut... . }int-r-w. Jint-r-w.}1....|Lavn..jc....|metl...)Hart.. . 
1275] 15 |Stmbg..|grav..|d-d...|Fuller. .|selec. . .|Fuller. .}mtr... 3 |worm.|Shel...}...... spgs.. .|spgs. . .|Tut.. . .Jint-r-w. lint-r-w. |l....|Lavn..jc....]metl...|Hart... 
('275| 15 |Stmbg..jgrav. .|d-d. . .}Fuller..|selec. . . Fuller..jmtr...]| 4 {worm Shel. eee spgs. ..|spgs. . .|Tut.. . .|int-r-w. Jint-r-w. |]... .|Lavn..jc....|metl...|Hart... 
1000} 12 |Stmbg..|grav..|d-d...]Warner |selec.../Warner |amid..} 4 {worm Shel...]...... spgs...|spgs...]Tut.. ..|int-r-w. Jint-r-w. |... .|Lavn..}c..../metl. . .|Blood.. 
: _|Carter..|grav..|d..... B-Beck.|selec. ..|G-Lees.|mtr...]| 3 |bevl...JW-W...| 4.1 |spgs...jspgs...]......- ext-r-w. jint-r-w. oe eee eee ee 
i200] 18 | |Schblr..|grav..|d-p...|Warner jplan...]....... unt-j.. 2 |chn...|Shel.. 4 |rerd....|r-rd....|Shel. . . |int-r-w. Jint-r-w.|.....]......]-..--]--- 50+ Spicer.. 
1/100] 16 |Schblr..|grav..|d-d...|Warner |selec. . . Warner |mtr...] 3 j|worm Timkn.} 7 _ |spgs...|spgs...|Mthr...}int-r-w. jint-r-w. jr... .|Jacox. |e metl. . . |Spicer. . 
1/100| 13 |Schblr..}grav..|d-d...|/Warner selec. ..|Warner |mtr... 3 |worm.|Timkn.} 8.5 |spgs...|spgs. . .|Mthr.. .|int-r-w. int-r-w. |r... .|Jacox.|c metl. . .|Spicer.. 
1/100} 15 |Schblr..jgrav..jd-d.../Warner selec. ..|Warner |mtr... 3 |worm.)Timkn.| 23.2 |spgs...|spgs. . .|Mthr.. . |int-r-w. Jint-r-w. |r Jacox.|c metl. . .|Spicer.. 
1.100| 12 |Stmbg..jgrav..jd-d...|/Warner selec. ..|Warner jamid.. 4 |worm.|Timkn.| 10.33]spgs. . . |spgs. . .|Dtrt. . . |int-r-w. |int-r-w. |r Ross. . |e metl. . .|Spicer.. 
1/385, 20 |Master.|vacm..|d-p. . ./B-Beck.|selec. . . Cover. .|mtr... 3 jin-g.. Clark 7 |spgs...|spgs...|Shel. . .jext-r-w.|int-r-w.|..... Lavn..}..... metl. . .|Univ... 
290} 18 |Master.|vacm..{d-p...|B-Beck.|selec...|Cover..{mtr...| 3 |In-g.. Shel. 7.5 |spgs...|spgs...|Shel. . . jext-r-w.|int-r-w.]..... Lavn..|..... metl. . .| Univ... 
1/250} 16 |Master.|vacm..|d-p...|B-Beck.|selec...|Cover..jmtr...| 3  |m-g.. Clark 8 |spgs...|spgs.. .|Shel. . . jext-r-w.Jint-r-w.]..... Levn:.|..... metl. . .|Univ... 
1.150/ 20 jown....|grav..|d-d...jown.... selec. ..j|own....|mtr... 3 |bevl...jown... 6 irerd....iepgs...}...... ext-r-w.|int-r-w.|1....Jown...jc....}metl... Univ... 
1'600/ 18 |Marvel.|grav..|d-d...lown....|selec...jown....jmtr...} 3 jworm Timkn.| 7.75|r-rd.. ..|spgs. . .|Dtrt. . . }int-r-w. Jint-r-w. |]... .|Lavn..Jc....{metl...|Univ... 
1600} 15 |Marvel.jgrav..jd-d...jown....}selec...Jown....Jmtr...) 4 /worm Timkn.} 9. 25}r-rd....}spgs. . .|Dtrt. . . jint-r-w. jint-r-w. |l....|Lavn..|c....|metl...|Univ... 
1'600| 14 |Marvel.jgrav..|d-d...Jown....|selec...jown..../mtr... 4 |worm.|Timkn.| 9.25jr-rd....|spgs.. .|Dtrt. . . int-r-w. |int-r-w. |l....|Lavn..|c.. metl...|Univ... 
1/500] 12 |Marvel.|grav..jd-d...jown....|sclec. ..jown... amid.. 4 |worm.|Timkn.| 12 |r-rd....|spgs... Dtrt. . . Jint-r-w. jint-r-w. |l....]Lavn..|c....}metl.. .|Univ... 
1'500/ 12 |Marvel.jgrav..|d-d...jown....|selec...)Warner|amid..)| 4 |worm Timkn.| 13.67|r-rd. ...|spgs. . .|Dtrt. . .|int-r-w. jint-r-w. ||... .|Lavn..|c..../metl.../Univ... b 
1200 17. |Zenith..Jgrav..|d-d...jown....|ind-c.../own.... amid. 3 |worm Shel. ee ee ee eee int-r-w. jext-r-w.|l....]Ross..]c....}metl...|Arvac.. Gramm-Bernstein. ...W 
1,200) 14 Zenith..|grav. .|d-d...Jown....|ind-c...Jown....lamid..] 3  |worm. |Shel. 8. 66|spgs...jspgs...]......- int-r-w. Jext-r-w.|l....|Ross../c....}metl...|Arvac..|Gramm-Bernstein....W 
1150] 16 |Zenith,.Jgrav..jd-d...lown....Jind-c...Jown... amid..| 3 |worm. |Shel. 7.75|spes...|spgs...]......- int-r-w. |int-r-w. 1. ...}Ross..jc....|metl...|Arvac..|Gramm-Bernstein. ...W 
1100! 15 |Zenith..|grav..|d-d...Jown....|ind-c...Jown....Jamid..) 4 {worm Shel...| 8.75)spgs...|spgs...]......- int-r-w. jint-r-w.|l....|Ross..jc....|fab....|own....|Gramm-Bernstein. ...W 
1,050| 12} |Zenith..)grav..|cone. .jown.... ind-c.. .|own... . |amid.. 4 |worm.|Shel...| 10.25jspgs...ispgs...]....... int-r-w. jint-r-w. |... .|Ross..Jc....|fab....jown....|Gramm-Bernstein....W 
| Carter..|vacm..|d-p. ..|B-Beck.|selec. ..|G-Lees.|mtr...] 3  jin-g.../Torbn..] 5. 33}t-t..... spgs. . .|Cooper.jext-r-w.|int-r-w. ||... .|Ditw..jc:...jmetl...|Arvac../Grant.............. 12 
1400) 99 |Carter..|vacm..|d-p. . .|B-Beck.|selec. . .|G-Lees. |mtr... 3 jin-g...]/Torbn..]| 7  |t-t..... spgs. . .|Cooper.jext-r-w.jint-r-w.|1... .|Jacox.|c..../metl ae ee 
1,400] 20 |Carter..jvacm..jd-p. ..|/B-Beck. selec. ..|G-Lees.|mtr... 3 |in-g.../Torbn..] 7  |t-t..... spgs. . .|Cooper.jext-r-w.|int-r-w.|1....|Jacox.jc....}metl...|Arvac../Grant............ mo 
1/400] 14 |Carter..|vacm..|d-p. ..|B-Beck.|selec. . .|G-Lees. |mtr... 3 jin-g...|Torbn..] 7  |t-t.....[spgs. ..|Cooper.jext-r-w.Jint-r-w.|l....|Jacox.jc....}metl...|Arvac..)Grant..............15 
1'400| 14 |Carter..|/vacm..|d-p. ..|/B-Beck.|selec. . .|G-Lees. |mtr.. . 3 |jin-g...|/Torbn..} 7  |t-t..... spgs. . .|Cooper.|ext-r-w.|int-r-w. |l....|Jacox.|jc....}metl...|Arvac..|/Grant.............. 16 
1,500/ 22 |Stmbg..Jgrav. .|d-d*. .|Dtrt*. .|selec...|Dtrt*..|mtr...] 3 |jin-g... Torbn..}...... spgs...|spgs...|Del....}ext-r-w.|int-r-w. |... .|Lavn..|c....jmetl...|Spicer..|Hahn................ G 
1500) 27 |Stmbg..Jgrav..|d-d...|B-Lipe. |selec...|B-Lipe.|mtr...} 3 |worm. Timkn.}...... r-rd....|spgs...|Del... . Jint-r-w. Jint-r-w. |l....|Lavn..|:....|metl.. .|Spicer..}Hahn. a 
1500) 38 |Stmbg..lgrav..|d-d...|B-Lipe. |selec...|B-Lipe.|mtr...} 3 |worm.}Timkn.|...... r-rd....|spgs. . .|Del... . int-r-w. jint-r-w.|l....|Ross..jc....}metl...|Spicer..]Hahn............... E 
1'500| 18 |Zenith..|grav..|d-d...|B-Lipe.|selec...|B-Lipe.|mtr...] | 3 |worm.|Timkn.| 10.33ispgs. . . |spgs. . . 2 a a Bae ee ees Aa BeBeD sss alors\c wie.sieisin'esg nie 
11500) 15 |Zenith..|grav..|d-d...|B-Lipe. |selec...)B-Lipe.{amid..| 3 |worm. Timkn.} 10.33|spgs. . .|spgs.. .|Perf*...}.......]-.-..-+ ee eee ee a eee 
1'200| 12 |Zenith..|grav..jd-d...|B-Lipe. |selec. . .|B-Lipe. jamid.. 3 |worm.|Timkn.| 13.66)spgs. . .spgs. . . a BSE See ee i ee See EE eee ee 
1'200| 12 |Zenith..\grav..|d-d...|B-Lipe.|selec...|B-Lipe.|mtr...) 3 |chn...)Timkn. 14.5 jr-rd....|r-rd....jPerf™...]....... Biren eS ee eee Oe 
1/000! 16 |Stmbg..|grav..|d-p...|B-Beck.|selec...|/B-Lipe.|amid..] 4 |worm. LS SS a spgs...|spgs. ..|Shel. . . jint-r-w. Jint-r-w.|l... .]Ross..]c....|metl...|Spicer..|Harvey........... WFA 
1/900! 13 |Stmbg../grav..|d-p...|B-Beck.|selec. . .|B-Lipe. jamid.. 4 |worm.|Shel...|...... spgs...|spgs...|Shel. . .|int-r-w. Jint-r-w.}l... .|Ross..|c..../metl.../Spicer..|Harvey........... WHA 
1.000! 12 |Stmbg..Jgrav..|/d-p. ..|B-Beck.|selec. . .|B-Lipe. amid. . 4 |worm.|Shel....]...... spgs...|spgs. . .|Shel. . . Jint-r-w. int-r-w. |l .|Ross..|c....|metl...|Spicer..|Harvey........... WKA 
1.000] 11 |Stmbg..grav..|d-p...|B-Beck.|selec. . ./B-Lipe. amid.. 4 |worm.|Shel. . 8.75|spgs. ..|spgs.. .|Shel. . . |int-r-w. Jint-r-w.]..... SS ee, eee See Harvey Tractor... .. HT 
1,035] 16 Zenith..\grav..|d-d...|Fuller..|selec. ..|Fuller..}mtr... 3 jin-g.. .|Clark. 7 spgs...|spgs.. .|Dtrt. . . |ext-r-w.|int-r-w. |l....|Gem..|c....}metl Univ. BINS 5 bc.G bcm .00%0 K 
1100! 14 |Zenith..|grav..|d-d...|Fuller..|selec...|Fuller..Jmtr...] 4 Jin-g...|Clark..] 9 _ |spgs...|spgs. . . Dtrt. . . jext-r-w.|int-r-w.}1*...|Gem. .|c metl...]M&E..|/Hawkeye............ L 
1.000! 15 |Stmbg..Jgrav..|d-d...|Fuller..|selec. ..|Fuller..|mtr... 3 |worm.|Timkn.} 7.75jr-rd....|tor-a...|Tut....|ext-r-w.ext-r-w.|1.. . .|Ross. .|c ee, (ane Hendrickson......... 
1100! 14 |Stmbg..|zrav..|d-p...|B-Beck.|ind-c...|Cotta..|mtr...} 3 |worm.|Timkn.} 10.3 r-rd....|spgs...|Tut....|int-r-w. jint-r-w. |]... .|Ross. . |e es eae Hendrickson......... 
29 |Zenith..|zrav..|p.....|Fuller..lind-c...|Fuller..Jmtr...] 3  |worm. |Shel. . 4.56|spgs...|spgs...]....... ext-r-w.Jint-r-w.]..... Se eS es Pere Higrade...... Al? 
20 |Zenith..)zrav.. |p. Fuller. .Jind-c...|Fuller. .|mtr... 3 |worm. |Shel. 4.56|spgs...|spgs...]......- ext-r-w.|int-r-w.]..... es pee een creer ae A18 
Schblr..|vacm..|d-d...|Fuller..|selec. . .|Fuller..|mtr... 3 |worm. |Shel. 6.5 |spgs...|spgs...|Shel. . . |int-r-w. jint-r-w. |1 Lavn..|c metl Acme. .|Hoover.......... 15-B 
9 55. |Stmbg..|vacm..|d-d...Jown....|selec...Jown....]mtr...] 3  |s-bev..jown 4.91|spgs...|spgs...|Mthr.. .|ext-r-w.Jint-r-w. |]... .|Jacox.|c....|metl...|Dtrt. ..|Hupmobile.......... 
t 16 |Flech. .|grav..}d-d...|B-Lipe. |selec...]B-Lipe.|mtr...} 3 |worm.jown 8.66jr-rd....|tor-a...]....... int-r-w. Jint-r-w. |]... .].¢....]c....}metl...|Spicer..|Hurlburt........... 
1,00 13 |Flech. .|zrav..|d-d.. .|B-Lipe. |selec. . .|B-Lipe. |mtr... 3 |worm.jown....]...... r-rd....|tOre@...].:..... int-r-w. jint-r-w.}l....]..... c....}metl Spicer..|Hurlburt.......... 
| 12 |Flech..Jerav..|d-d...|B-Lipe. |selec. . .|B-Lipe. |mtr... 3 |worm.jown....|...... a a ae int-r-w. jint-r-w.|]....]..... c....}metl Spicer..|Hurlburt............ 
1,275! 18 |Hol..../grav..|d-d...Jown....|selec...Jown....Jamid..] 3  |in-g...}own 7  Ispgs...|spgs. . .|Stand. . jint-r-w. jint-r-w. |]... .]Lavn..|c ee eS 5 re H 
1,27 17. |Hol....|grav..|]d-d...}own....|selec. . .|own..../amid.. 3 |in-g...jown 8  jspgs...|spgs. . .|Stand. . jint-r-w. Jint-r-w. |l.. . .| Lavn..jc metl own =r F 
1,275} 15 |Hol....]erav..|d-d...lown....|selec...Jown....Jamid..] 3 |in-g.../own 9 |spgs...|spgs. . .|Stand..|int-r-w. Jint-r-w. |I Ross. .|¢ metl.. .|own 33. Seer K 
1.175} 14 |Ens....}vaem../d-d...lown....|selec...Jown....Jamid..| 3 |jin-g.. .}own 9  |spgs...|spgs.. .|Stand..|int-r-w. jint-r-w. |] Ross. .|¢ metl. . .}own 2 Of eae. G 
1.350 Marvel.|grav . .|d-d. . .|B-Lipe. |selec. . .|B-Lipe. |mtr... 3 |worm.|Chgco..|..... ee | ees ene int-r-w. |int-r-w. Lavn.. Reise Independent..........F 
Marvel.jgrav. .|d-d . |selec. ee ae 2S Ree aoe spgs...|spgs...]...... int-r-w. jint-r-w.}.....]......]. Independent.......... G 
ABBREVIATIONS—Makers of Parts . 
*Other Options Dtrt—Detroit Lubricat. Har—Harrison Koko—Kokomo N-E—North East S-P—Spring-Perch 
A-K<—Atwater-Kent Dtrt—Detroit G. & M. Co. Hart—Hartford Lau—Lauraine Nlite—Nicolite Spltf—s)...dor 
Al-Ch—Allis-Chalmers Dtrt—Detroit Stl. Spng. Hays—Hayes Lavn—Lavine Penn—Penn Spring Co. Stan—Stand«rd Radiator ( 
Aut-L—Auto-Lite Dupix—Duplex Her—Hercules LeR—LeRoi P&B—Parish & Bingham Stand—Standard Steel 
B-Beck—Borg & Beck 3&M—English & Mersick Hig—Higgins Lgt—Light Foundry Prer—Perfex Spring Co. 
B-Lipe—Brown-Lipe Eismn—Eisemann Hol—Holley Ligt—Liggett _ Perf—Perfection Stewrt—Stewart 
Blng—Berling Em p—Enpire H-Shaw—Hele-Shaw -N—Leece Neville Prsh—Parish Stig—Sterling 
Brem—Bremer Ens—Ensign H-S—Herschell-Spillman Lyc—Lycoming R-T—Rome-Turney Stmbg—Stromberg 
Can—Candler Eur—Eureka Hyd—Hydraulic Marvl—Marvel Raytid—Rupyfield Sundmn—Sunderman 
Cant—Canton-Cleveland Fed—Fedders Idl—tIdeal Mast—Master Rem—Rem S-W—Sparks-Withington 


Therm—tThermoid 
Timkn—Timken 
Titsn—Tillotson 
Torbn—Torbenson 
Vat—Tuthill 
Univ—Universal Machine Oo. 
Wau—Waukesha 
West—Westinghouse 
Wis—Wisconsin 

W ol—Wohlrab 
W-W—Walker-Weise 
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FRAME TIRES ENGINE 
3 ’ 
a 3 3 Size in Ins. = COOLING IGNITION ELEC. SYSTEM GOVERNOR 
4 F 3 iid % 
= a Ad 
Name and Model 5 3 3 m | = - z= Pas} . . 1 
g 3 3 a F & = 3 3 SS : g Radiator g ce 
P= oO S = - Ma ~ tS) 7 = 2 
s|* |2 s | 3 a< |! 5 > 1f/ 2/2; 2) 42/812] 4/8 
ze | 2 s joi $/e/8 (Fl e/s] Fle islel 2 le 
= s oI on Ss 7 
6 = 5° ee wl 
z 1) 
1 |$2,150|135 |own...|rol-c. |s-flex.|s*...|34x33 |34x4 — |wd..| Wau.| 4-33x53-22.5 4 feent....]..... fin-cst.. . |sing.. | Eismn |hand.|s&l-2..|West..| 175!cent..]Wau....|motor 
14 | 2,600/144 jown... jrol-c. |s-flex.jopt..}36x3}  [56x5 wd..|Rut.. | 4-4$x53-27.2 2 |cent. . .|Long.|fin-cst.. . |sing..|Eismn |hand.|sél-2..|West..| 175|cent..| Pierce... motor. 
2 | 2,800|150 jown.. .|rol-c. |s-flex.jopt. . |36x4 36x7 wd..}Rut.. | 4-44x53-27.2 2 |cent.. .|Long.|fin-cst.. . |sing.. |Eismn |hand.|s&l-2..|West..| 175\cent..| Pierce... motor. 
34 | 3,450]156 jown.. .|rol-c. js-flex.jopt. . |36x5 36x5d_ |c-s..|Rut.. | 4-49x53-30.6 2 |cent. . .|Long.|fin-est.. . |sing.. |Eismn |hand.}sé&l-2..|West..| 175/cent.. Pierce... motor 
5 | 4,600]167 jown...|rol-c. }s-flex.Jopt..|36x5  |40x6d |wd..)/Wau.| 4-43x67-36. 1 2 |cent. . .|Long.|fin-cst.. . |dual..|Eismn |hand.|sé&l-2..|West..! 175}cent..|Wau.... motor. 
Jumbo A] 2 | 2,500|144 |Dtrt..|p-stl. |rigid.js....|36x4 |36x6 |wd../Budaj4-4}x5}-29.0 4 |cent. . .|G&O.|cel-cst.. ./sing..|Eismn jhand.|opt. ..jopt.../....|cent..|Duplx.. ./motor 
I Ceo obi icekamian 4 a Se ee pnu..|30x34 /30x34 |....}Lyc..|4-34x5 -16.9 ae Sarr: Serene sing.. |Conn..jhand./s&1...|Dneto.}....|none.|none....|none 
aaa acer CREF eee 8....]34x34 |34x5 |....|H-S..)/4-34x5 -16.9 | Se en Bee sing.. |Blng. .|hand.jnone. . |none. .|none|none.|none....|none. 
Kelly-Springfield.. .K-31| 14 | 2,750)144 jown...|p-stl. |flex. .|s....)36x3} [36x6 wd*./own..| 4-32x5}-22.5 4 |cent.. .|Fed..|cel-cst.. . |sing.. |Eismn |fix.. .|s&1-2./opt...] 250|I-b...lown..... motor 
Kelly-Springfield. . .K-32) 1} | 2,750]144 |own...}p-stl.|flex..|s....|36x3} |36x6 | wd*.Jown..| 4-3$x5}-22.5 4 |cent. . .|Fed..|cel-cst.. .|sing.. |Eismn |fix. . .}s&I-2.Jopt...| 250)l-b...Jown.....{motor. 
Kelly-Springfield...K-35| 2} | 3,2501144 |own...|p-stl. |flex. .|s. .. . |36x4 36x4d_ | wd*.jown..| 4-33x5}-22.5 4 |cent Fed. .|cel-cst.. . |sing.. |Eismn |fix. . . |s&1-2.|opt...| 250|I-b...Jown.... motor 
Kelly-Springfield.. .K-36' 2} | 3,250]144 |own...|p-stl.|flex..js....]36x4 |36x4d_ | wd*.Jown..| 4-37x54-22.5 4 |cent Fed.. |cel-cst.. . !sing..|Eismn }fix.. .|s&I-2./opt...] 250]l-b...Jown..... motor 
Kelly-Springfield. . .K-40| 34 | 4,250]150 jown...|p-stl.|flex..]s....]36x5  {40x5d | wd*.Jown..| 4~43x6}-32.4 2 jcent Fed.. |cel-cst.. . jsing.. |Eismn Jauto.|s&l-2.|opt...} 250|l-b...lown.... motor 
Kelly-Springfield.. .K-45, 4 4,400)150 |own...|p-stl.|flex. .|s....|36x5 40x6d_ |wd*.Jown..| 4—4}x6}-32.4 2 |cent. . .|Fed..|cel-est.. . |sing..|Eismn auto. js&l-2./opt...| 250]I-b...Jown..... motor 
Kelly-Springfield.. .K-50) 5 | 4,900]150 Jown...|p-stl.|flex..js..../36x6  [40x6d_|wd*.jown..| 4~-43x6}-32.4 2 |cent. . .|Fed..|cel-cst.. .|sing..|Eismn |auto.|s&l-2.|opt...] 250}I-b...lown... . .|motor 
Kelly-Springfield.. .K-60)°6 | 5,206/150 jown...)p-stl. |flex. .|s. .. .|36x6 40x7d_ |wd*.jown..| 4-4}x6}-32.4 2 |cent...|Fed..|cel-cst.. .|sing..|Eismn |auto.|s&1-2.|opt...| 250|I-b...Jown..... motor 
aes Utility; 14 | 2,073)152 |Smith.|p-stl. |s-flex.|s....|34x3}  |34x5 | wd.. }own..| 4-3$x53-24.2 4 |cent...|Fed..|sq-t-sht../sinz..|Eismn |hand.|s&l...}...... 150|cent..| Pierce... motor 
ee Freighter) 2 | 2,8321168 |Smith.|p-stl.|rigid.js....|34x4 |36x7 | wd..|own..| 4-44x53-29.0 4 |cent. ..| Mayo|sq-t-sht..|sing..!Eismn |hand.|s&l...]..... 150|cent..| Pierce... .| motor 
Kissel...... Heavy Duty} 3} | 3,905/168 |Smith.|p-stl. jrigid. |s. .. .|36x5 36x5d_ |wd..jown..| 4-4}x5}-29.0 4 |cent. . .| Mayo!sq-t-sht..|sing.. | Eismn |hand.|s&l ..+++-| 150}cent..| Pierce... |motor 
Kissel... .. Dreadnaught} 5 | 4,785|180 |Smith.|p-stl.|rigid.|s....|36x6 |36x6d |wd..jown..|4-44x5}-29.0 4 |cent. . .]Mayo/sq-t-sht..|sing..|Eismn |hand.|s&l...|...... 150|cent..| Pierce. . . motor. 
7 Se AA| 1 | 2,400]130 jown...|rol-c. |s-flex.|s....|34x3} |34x5 = |wd..|Con..|4-3}x5{-22.5 4 {cent...|Per. .|cel-sht...|dual../Bosch./hand.}......]...... ...]eent..|Pierce...|motor. 
eee Aj 1} | 2,650)140 Jown...lrol-c. |s-flex.|s....136x34 |36x6 — |wd..]Con..]4-4$x5{-27.2 4 |cent...|Per. .}cel-sht...|dual..|Bosch.|hand.}......]...... ..Jeent..| Pierce... motor. 
Lo iidenecrommee BB} 2 2,950}140 lown...tfrol-c. |s-flex.|s....]36x4 |36x34d |wd..|Con..|4-4}x5}-29.0 4 |cent...|Per. .|cel-sht...|dual../Bosch.jhand.|......}..... ..{cent..| Pierce... motor. 
Senne ges B} 23 | 3,500}150 jown...|rol-c. |s-flex.|s. .. .|36x4 36x4d_ |wd..|Con..|4-43x5}-32.4 2 |cent...|Per. .}cel-sht...jdual../Bosch.|hand.}......}..... ..leent..| Pierce... motor. 
BN 6 caves vnmnned C} 34 | 4,100)158 jown...jrol-c. |s-flex.|s....|36x5  |36x5d_ |wd* |Con..|4-4}x53-32.4 2 |cent.. .)R-T..|fin-pst...}dual..jBoseh.}hand.|......]...... . . cent... Pierce... |motor 
ee D| 5 | 5,100/170 jown...|rol-c. |s-flex.|s....|36x6  |40x6d_|e-s..|Con..|4-5}x57-44. 2 2 jcent. . .|R-T../fin-cst.. .|dual../Bosch.}hand.|......|...... .|cent..| Pierce. . . |motor 
SR *? 355-10} 5,500/1083}...... rol-c. |rigid.|s....|36x4 |38x6d_ |e-s..jown..|4-5 x5}-40.0 2 |cent Fed... |cel-sht.. .|sing.. |Eismn jhand.|sl&i-2. |Bijur ..{/none.|none..../none 
SE ot ngnekecunid 36/10 | 6,000)1083)...... rol-c. |rigid.|s....136x5  |38x6d* |c-s..j}own..}4-5 x53-40.0 2 jcent Fed. . |cel-sht.. .|sing.. |Eismn |hand.|sl&i-2.|Bijur..]....|none.]none....|none.. 
PD. 5s: caneeweaay K/ 14 | 1,450]129 jown...trol-c. |s-flex.}s. . . . |34x3 34x4 wd..jown..|4-33x5 -19.6 4 |ther own..|fin-cst...|sing..|Eismn |fix...]none..}none..|none|suc..|Mnrch.. motor. 
RSP .-L} 24 | 1,985]152 jown...|rol-c. |s-flex.'s....|34x4  |34x6 | wd..jown..|4-33x5 -19.6 4 |ther own..|fin-cst.. . |sing..|Hismn |fix...|none..|none. .|none/suc. .|Mnrch. . {motor 
Koehler Tractor. .... KT} 3 1,756)106 lown...|rol-c. js-flex.js. .. .|34x3 34x5 wd../own..|4-34x5 -19.6 4 |ther own.. |fin-est.. .|sing..}Eismn |fix...]none..}none..}nonejsuc. ./Mnrch.. Santor 
Koehler Tractor.....LT| 5 2,165]... .Jown... jrol-c. !s-flex.|s. .. .|34x4 34x6 wd..|own..|4-3}x5 -19.6 4 |ther own..|fin-cst.. .|sing..|Eismn jfix...|none..|none..{nonelsuc. ./Mnrch..|motor. 
LaFrance (Ward)... ..3A| 3 3.925}154 jown . .|p-stl.|flex..js....{36x4 36x4d_ {wd..{Con../4-44x5}-27.2 4 jcent .|fin-c-a . .|sing..{Conn.. )hand.)s&l- 2 .| Dneto.}nonejcent.. Simplex. |motor 
LaFrance (Ward)....2-A| 2. | 3,500)154 jown. .|p-stl. jflex. .]s. 36x4 |36x7_— | wd... |Con.. | 4-44x54-27.2 4 |cent.. .|/Bush.}fin-c-a.. .jsing..|Conn..|hand.}s&1-2. |Dneto fnone|cent..|Simplex . |motor. 
ss. .undeaeuenes G} 14 | 2,250}135 |.. Sas .|s....]34x34 [34x5 ....|Con..]4-32x5 -22.5 |) BO Sake, Ree sing..|Eismn |hand.|......}...... ...jeent..|Pierce.. ./motor 
I 5-4 iets te acalmereaiccan ees.) 6 UUcUULree oe ae s....|34x4 |36x6 ...]Con..|6-34x5i-29.4 2 See Sees Goo sing..|Eismn {hand.|......}...... .|eent..! Pierce... . |motor 
DR vccckenepewadkand K! 33 | 3,700]160 |...... .|.....48...-|36x5 - 136x5d |... . }Con.. | 6-33x5}-33.7 | Se Se PRES sing..|Eismn fhand.|......}..... . .jeent..| Pierce... |motor-. 
a) a nee B} 2 2, 950}136 lown...|rol-c.|rigid.|s....]36x4 |36x6  |wd..|Con..}4-43x51-27.2 ee, eee sq-t-sht..|sing../Bosch.}hand.}......|..... .|cent..} Pierce... |motor 
Lapeer Tractor....... 3} 3 | 1,909] 90]...... ee ee ae 34x34 |34x5 ..|Wau.]4-33x54-19. 6 4}....... veefeceeeeee eS ae eee eee ....'cent..|/Wau.. ../motor 
Lapeer Tractor... ... 5} 5 | 2,500) 90]...... veve|eesee[8---- [34x35 [34x34d |... .]Wau.|4-4)x5}-27.2 4}....... See rere | a eee) See ...!eent..]Wau....|motor 
DOOD so cccccevess Mi. 1 1,950]130 |Dtrt. .|p-stl. |s-flex.Js..../34x3} |34x5 | wd..|Con..|4-34x5 -22.5 4 |ther Bush.|fin-est...}sing..|Bosch.|hand.]......}...... ..jcent..} Pierce... |motor 
EN ere C-D} 24 | 3,000}154 |Savg..|p-stl.|s-flex.[s....|36x4  [36x7 wd..|Con..|4-4$x54-27.2 4 |cent. . .|Bush.}fin-est...|sing..|Bosch.|hand.]......]...... ...jeent..] Pierce... |motor 
BANOO. oo cccccceee A| 34 | 3,950]172 |Savg..|p-stl. |s-flex.Js..../36x5  |36x5d |wd..|Con..|4~43x5}-32.4 2 jcent. . .|/Bush.|fin-cst.. .|sing..|Bosch.}hand.}......|..... ...]cent..| Pierce. . .|motor 
Sere T| 5 | 4,750]176 |Save. .|p-stl.|s-flex.s....|36x5 |40x6d jc-s..]Con..14-43x53-32.4 2 |cent. . .|Bush.|fin-cst...]/sing..|Bosch.}hand.]..... ern ee vn Pierce... |motor 
Lippard-Stewart...... C} +} 1,900)125 |P&B. .|p-stl. 's-flex.|pnu..|35x4} [35x45 jwd..|Con..|4-3$x5}-22.5 4 |cent. . .)Fed..|cel-sht...|sing..|Eismn |fix. . . s&l Daeto.| 175jcent..| Pierce... |motor 
Lippard-Stewart...... H} 1 2,250/145 | P&B. .|p-stl. jflex. .|s. .. .]36x3 36x5 wd..|Con..|4-33x5}-22.5 4 |cent.. .|Fed..|cel-c-a.. . |sing..|Eismn |fix...|s&l...|Dneto.] 175|cent..|Pierce.. .| motor 
Lippard-Stewart....... F} 1} | 2,750})158 |P&B. .jp-stl. |flex. .{3....{36x3} |36x3d |wd..|Con..|4-4$x5}-27.2 4 |cent. . .|Fed..|cel-c-a.. . |sing..|/Eismn |fix.. .}s&l...|Dneto.| 175|cent..| Pierce... |motor 
Lippard-Stewart...... G! 2 3,050)158 |P&B..)p-stl. |flex. .|s....|36x4 36x4d |wd..|Con..|4-4$x5}-27.2 4 |cent.. .|Fed..|cel-c-a.. .|sing..|Eismn |fix...|s&l...|Dneto.] 175|cent..| Pierce. . .|motor 
OO” Seer es os Se rol-c. js-flex.}.....]....... ESECRS: weee]..-.- 6-537 -79.3 he, ee ee ae eee _ | SR, See , . Sele 
- ae eeeel © 865}110 }...... p-stl.|flex..jpnu..|32x4  {32x4 . .gH-S.. |4-33x5 -19.6 ee Se ae sing..|A-K.. jauto.{s&l...]...... nonejnone.|........ 
Loyal Special.......... 4} 1,025|120 j...... p-stl.|flex..}pnu..]32x4 = |32x4 .JH-S..14-33x5 -19.6 eee! Ss! Sear sing..|A-K. . Jauto. |s&l nonejnone.|....... 
Ne ctaécnmasied L} 14 | 2,750}150 |Prsh. .|p-stl. |tigid. jopt. . |36x4 36x5 wd..|Con.. |4-44x54-27.2 4 |cent.. .jown../fin-cst.. .|sing..|Bosch. |hand.|none. .|none. . |jnone|cent..|Pierce.. . |motor 
.. cececnneedac H| 25 | 3,300}162 |Prsh. .|p-stl. jrigid. {s. .. .|36x4 36x4d_ jwd..|Con..|4-45x54-32.4 2 |cent. . .Jown..|fin-cst.. . |sing..|Bosch.|hand.|none. .|none. . |none|cent..| Pierce. . .|motor 
SER ccccsoseedes M| 33 | 4,100)174 |Prsh. .|p-stl. |rigid.|s. .. .|36x5 36x5d_ |wd..}Con..|4-43x53-32.4 2 |cent. . .jown..|fin-cst.. .|sing..!Bosch.}hand.|none. .|none. . jnone|cent..|Pierce.. .|motor. 
te... eacceesamen U} 53 | 5,000/174 |Prsh. .|p-stl. jrigid. |s. .. .|36x5 10x6d_ |wd..|Wis..|4-5%0x5}-45 6 | 2 |cent...jown. |fin-cst...|sing..|Bosch.;hand.|none. .|none. .|none|cent..| Pierce... . |moto 
Rs; sseveseueuna AB} 1 2,400)144*]...... p-stl. |s-flex.|s. .. . |36x4 36x34d |wd..jown..|4-4 x5 -25.6 2 jcent. . .Jown..|cel-sht...|sing..|Spltf.. |hand.Jopt...jopt...|..../cent..Jown.....|motor 
hs. sxececeawae AB} 1 2,400) 144*)...... p-stl. |s-flex.|s. . . . |36x4 36x34d |wd..jown..|4-4 x5 -25.6 2 |cent.. .Jown..|cel-sht ..|sing..|Spltf.. |hand.jopt...jopt...|..../eent..lown. ... {motor 
SS Sr .-- AB} 13 | 2,800)162*]...... p-stl. |s-flex.[s....]36x4  |36x34d |wd..jown..}4-4 x5 -25.6 2 |cent.. .|own..|cel-sht.. .|sing.. |Spltf.. |hand.jopt...jopt...}....|cent..Jown..... {motor 
SE oe aieaceuibibl .-- AB] 14 | 2.800]162*]...... p-stl. |s-flex.|s. .. . /36x4 36x34d jwd..jown..)4-4 x5 -25.6 2 |cent. . .jJown..jcel-sht...|sing..Spltf.. |hand.jopt...jopt...}....}cent..Jown..... motor. 
BU csitne aenes -»-AB) 2 | 3,000)162*)...... p-stl. |s-flex./s..../36x4  [36x4d |wd..{own..|4-4 x5 -25.6 2 |cent.. .jown..|cel-sht...|sing.. !Spltf.. |hand.jopt...|opt...|....jcent..Jown..... motor 
. | 
ABBREVIATIONS—Types of Construction 
*Other Options — eylinders cast, 3 in fin-pst—finned tube core, jst—unit with jackshaft r—right sq-t-sht—square tube core 
amid—amidships threes pressed steel case 1—left r-ax—unit with rear axle sheet case 
auto—automatic cylinders cast, 1singly fin-sht—finned tube core, 1&c—left and center rng-cst—ring core, cast stk—stock 
bevl—bevel d-d—dry disk sheet case leat—leather case sub-f—sub-frame 
e—center d-p—dry plat~ fix—fixed 1-b—loose ball rol-c—rolled channel suc—suction 
e&1l—center and left d-rd—double reduction flex—fiexible Itg—lighting rol-i—rolled I-beam s-bev—spiral bevel 
e&s—cushion and solid d-s—driveshaft frice—friction meti—metal v-rd—radius rods ther—thermo-syphon 
cent—centrifugal elec—electric =.p.—Zear pump mtr—unit with motor selec—selective sliding gear tor-a—torque arm 
e-s—cast steel ext-d-s—external driveshaft grav—gravity opt—optional s-flex—semi-flexible t-t—torsion tube 
e-a—cast aluminum ext-f-w—external front g@set—gearset p—plate in oil stz—starting unt-x—unit with axle 
cel-est—cellular core, wheels hyd—hydraulic pist—piston pump s&1l—starting and lighting vacm—vacuum 
cast case ext-g—external gear in d-e—individual clutch plan—planetary s,l&i—starting, lighting and wd—wood 
sel-pst—cellular core, ext-jst—external jackshaft int-d-s—internal drive- pre—pacumatic ignition } w-d—multiple disk in oil 
pressed steel case ext-r-w—external rear shaft ee , s 1&i2—starting, lighting Wworm—top worm 
cel-sht—cellular core, wheel int-f-w—internal front — sliding and ignition, two-unit w-p—wet plate 
sheet case fa b—fabric wheels p-t-c-a—plain tube core, sing—single zu-t-est—zig zag tube core, 
ehn—chain fin—finned tube in-g—internal gear cast aluminum case s—solid cast case 
cylinders cast, 2in fin-c-a—finned tube core, in-2z-4—internal gear drive p-t-est—plain tube core, %&e—solid and cushion zz-t-pst—zig zag tube core, 
pairs cast aluminum case on 4 wheels cast case spzs—springs pressed steel case 


eylinders cast, 4 in 
block 


fin-cest—finned tube core, 


cast case 





int-r-w—internal rear 
wheel 


p-stl—pressed steel 
p&s—pneumatic and solid 


sq-t-cest—square tube core, 


cast iron 


zz-t-sht—zig-zag tube 
core, sheet case 
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ENGINE TRANSMISSION BRAKES CONTROL =| UNIVERSALS 
| STEERING 
SPEED FUEL SYS. CLUTCH | GEARSET FINAL DRIVE g z = GEAR 
| - ~ 
o c --) = - 
a a aie | s = 5 & Name and Mode 
! 
4 “«|\/}sa/}eis|# s| g| 4 
= 3 = s & = ‘= 8 = 3 S cI 
&. & os o 2 e © e 7. s oy s $ & e 7) _ = i 1) po - = 
sfluS| § |e] 8] 4 > |/eilegi sg] | Zio] e z| 3 
S. uo & - > s > oo eo > | . o 
f/f; / PIPL Sle} 2 lel slPl) etal] el & a | = 
= & a i < e P 
od 
os) 

a SS OOOO | | = = SS aor So | or Oo | |] | oF] + | |] —— | —— = —————— 
1, 9501 90 IS y..jerav..|d-p... ee See amid.. 3 |worm.jown....} 6.5 |r-rd..../spgs...]....... int-r-w. jint-r-w.|l....]...... meth... |...... ER a cise sen oecu T 
a = ee en io. . .|B-Beck.|selec. . .|B-Lipe. |amid. . 4 |worm.|Shel...} 6 5 jr-rd....|spgs...|Dtrt... int-r-w. jint-r-w. jl... ./Wol...jce....!fab....)/Aeme.. Indiana.............Q 
1,160} 16 |Stmbg..|grav..|d-p...|B-Beck.|selec. . .|B-Lipe. |amid.. 4 |worm.|Shel... 7.75 r-rd....|spgs... Dtrt - int-r-w. Jint-r-w. jl... .|Wol...jc....|metl.. Acme. . Lo a D 
1,160] 12 |Stmbg..jgrav..|d-p...|B-Beck.|selec. . .|B-Lipe. |amid.. 4 |worm Shel. --| 10.25]r-rd....|spgs... Dtrt* - jint-r-w. jint-r-w. |l....]Wol...Jc....|metl. . Spicer.. Indiana. Natick sassmae 

800} 11 |Stmbg..jgrav..{d-p...|B-Beck.|selec. ..|/B-Lipe. |amid.. 4 |worm.|Shel...} §.75jr-rd....|spgs. . .|Dtrt*. . |int-r-w. lint-r-w.|l... .|Wol.. .|c metl...|Spicer..|Indiana.............. L 
1.150} 14 |Zenith..jgrav..jd-d...|Fuller..}selec...|Fuller..}mtr...]} 3  jin-g...]Clark..} 8 |spgs...|spgs...|Dtrt.. . ext-r-w.|int-r-w.|I Jacox.|c metl...|Arvac..|Jumbo..............A 
eye. meee wal oO ete Oo a eee. . [DEVI eae I ET ee ne, eee ee nee ane inianae: ~>-~—~sbhaaeenneenene 
Ae See d-p.. .|B-Beck.|.......|G-Lees.|......]......]......]/Hayes w vin 6 aveil siti 0:$:9/eifinioiv' +: o'e°é|fl ans <:eis\elh a's. 0:0)6)eiheie's-»)6:5°6 Biasoreralbosdieis/s-eBisin'e s 4ilis oin:sm:siell wie: a 4: AR eloosolcacusencs. ce., 
1.400] 17.3 |Zenith..|crav.. ae own....|selec...|Cover..Jamid..}/ 3 |chn...Jown....] 8. 66|r-rd....|spgs. . .|Perf. . int-r-w. Jint-r-w. [I Gem..j}c....|metl own... .|Kelly-Springfield. .. K-31 
1'400| 17.3 |Zenith..|crav..|cone..lown....|selec...|Cover.. amid. . 3 {worm .|own.. . 8. 66jr-rd.. . Spgs. . Perf. . -|int-r-w. Jint-r-w. |] Gem..|c.. —_ . |Spicer. . Kelly-Springfield. . .K-32 
1,400} 14.1 |Zenith..|grav..}cone..}own....|selec. . . Cover.. amid... 3 chn.. own....| 10.64 a spgs. . see - jint-r-w. Jint-r-w. —- _ owe :[OWn.... Kelly-Springfield. . .K-35 
1,400} 14.5 |Zenith..|grav..jcone..]own....|selec. . . Cover.. amid.. 3 |worm.jown... 10.33 y os SPSS. . a - |int-r-w. Jint-r-w. —: ae — -)picer. . Ka ened. .K-36 
1,400] 15.7 |Rayfld.|grav..|cone. .Jown... .|selec. . . Cover.. amid.. 3 |chn.. own... 10.48}r-rd.... Spgs. . Pe . .|int-r-w. jint-r-w. zem..}¢....|metl...Jown.... y~ pringfield. . .K-40 
i'400| 15.5 |Rayfld.|grav..}cone..Jown... .|selec. . . Cover... amid... 3 |chn...Jown... 10.71 r-rd....|spgs...|Perf... int-r-w. |int-r-w. |] Gem..|c....|metl...]own.... Kelly-Springfield. . .K-45 
1,400] 13.6 |Rayfld. |zrav..|cone. .Jown....[selee. . .|Cover. .Jamid.. 3 |chn...jown....] 12.24/r-rd....!spgs. . Perf. -Jint-r-w. Jint-r-w. |1 Gem..jc....|metl...Jown.... Kelly-Springfield.. .K-50 
1,400) 13.4 |Rayfld.|grav. .|cone..}own... .|selec. . .|Cover..jamid.. 3 |chn.. .jown... 12.39 r-rd....|spgs...|Perf... int-r-w. |int-r-w. |1 Gem..jc....|metl... own... . |Kelly~Springfield. . . K-60 
1,100} 17 |Stmbg..}vaem..jd-d...|Warner jselec...]Warner|mtr...| 3° |worm.|Shel. . 6.5 |spgs. . .)spgs. ..|Mthr.. .]int-r-w. fint-r-w. |I Jacox.|c....}metl... Spicer..|Kissel........... Utility 
1,190] 15 |Stmbg..|vacm../d-d. ..|Warner |selec. . .| Warner |amid.. 4 |worm.|Timkn 8.5 |spgs spgs...|Mthr.. . lint-r-w. jint-r-w. |I Lavn..jc..../metl... Spicer. missel........ Freighter 
1,315} 12 |Stmbg..)vacm..}d-d...|Warner |selec. . .] Warner jamid. . 4 |worm.|Shel...] 11.75)spgs...|spgs... Shel. . . Jint-r-w. Jint-r-w. |] Ross../c....}metl... Spicer. . Kissel... ... Heavy Duty 
1,335] 11 |Stmbg..|vacm..}d-d...|Warner |selec...]Warner]amid..} 4 worm. |Shel. 13.1 |spgs. ..|spgs...|Shel. . . Jint-r-w. Jint-r-w. |l....|Ross..je....|metl... Spicer..|/Kissel..... Dreadnaught 
1,200} 20 |Stmbg..}grav. .{d-d...|B-Lipe. |selec. ..|B-Lipe.jmtr...) 3 |worm.|Timkn.| 7 _ |spgs...|spgs...|Betts...Jext-r-w. int-r-w.jr..../Ross..jc....{metl... Spicer..|Kleiber............. AA 
1,200} 15 |Stmbg..}grav..jw-d...|H-Shaw/selec. . ./B-Lipe. jamid.. 3 |worm.|Shel. . 7.75 spgs spgs Betts... }ext-r-w. jint-r-w. |r Ross..jc....}metl... Spicer. . 5.5: dose sraiese oe 
1,200] 15 |Stmbg..|grav..|w-d...}H-Shawjselec. . .|B-Lipe. |amid.. 3 |worm.|/Timkn.| 7.75|spgs.. .|spgs. . .|Betts.. . int-r-w. |int-r-w. |r Ross..|c....}metl... Spicer..|Kleiber............. BB 
1.2001 13 |Stmbg..|grav..|w-d...|H-Shaw]selec. . B-Lipe. |amid.. 4 |worm.|Shel. . 9  |spgs.. .|spgs. . .|Betts.. .]int-r-w. jint-r-w. |r ORS...1Cs«... ERD, .«. Spicer..|Kleiber.............. B 
1,200} 11. |Stmbg..|grav..}w-d...|H-Shaw]selec...)B-Lipe.Jamid..| 4 [worm Timkn.| 10.5 |spgs...|spgs. . .|Betts... int-r-w. |int-r-w. |r Ross..|c....jmetl... Spicer..|Kleiber.............. Cc 
1'000| 9.5 |Stmbg..|erav..|w-d.. .|H-Shaw/selec. . .|B-Lipe. jamid.. 4 |{worm./Timkn.| 11.66jspgs...|spgs...|Betts... int-r-w. fint-r-w. jl... ./Ross..Jc....]metl...|Spicer..|Kleiber.............. D 
ape Bae. Zerith,.]vacm..|d-p. ..jown....}selec...Jown....|jst....] 3 |chn.../Timkn.| 9.6 |r-rd....]....... Penn... Jext-j-s..}int-r-w.jl....]Ross..|c..../metl...Jown...|Knox............ 35 
..+..]......|Zenith..|vaem..|d-p.../own....}selec...Jown....|jst.... 3 |chn.../Timkn 12 AE dice scrcarere Penn... jext-j-s.. |int-r-w. |... .|Ross..}c....|metl own MEE oescouns.c «sciaicrsia 36 
1,000} 20 |Stmbg..jgrav..|d-d ..|Mech..|selec...|Mech..|mtr... 3 [in-g...|Torbn 7 Spgs...|spgs...]....... ext-r-w.|int-r-w. jl. ...Jown...jc....|metl K-B. ..|Koehler ae 
1,000] 18 |Stmbg..}grav..|d-d...|Mech..|selec...|Mech..|mtr...} 3  Jin-g../Torbn mm ee ee See ext-r-w.|int-r-w. jl... .Jown...j/c....Imetl K-B...|Keehler.............. iL, 
1,000} 16 |Stmbg..jgrav..jd-d...|Mech..|selec...]Mech..jmtr...} 3  jin-g...|Torbn S eee. eee P... . ext-r-w.jint-r-w. |l....Jown...j/c..../metl K-B...|Koehler Tractor. .. . . KT 
1,000} 14 |Stmbg..|grav..)d-d...|Mech..|selec...]Mech../mtr...] 3 jin-g...]Torbn..] 10 |spgs...|spgs...]....... ext-r-w.|int-r-w. |l....Jown.../c....]metl...]K-B...|Koehler Tractor... . . LT 
| 4 : 
1.950! enith../grav. .{d-p...|B-Beck.|selec. ..|B-Lipe.jamid..| 4 |worm.|....... 8.5 |r-rd..../spgs...|Stand. .int-r-w. ]int-r-w.jr....|Ross..jc....}met]*. .|Hart.. .|LaFrance (Ward)... .3-A 
1'350 18 Zenith ae. ae: . .|B-Beck.|selec. . . Bios. amid..} 4 |worm.|Timkn.| 8.5 |r-rd....!spgs... Stand. .Jint-r-w. Jint-r-w. |r. ...|Ross..|c....|metl*. .|Hart...|LaFrance (Ward).. .2-A 
1,200} 18 |Stmbg..jvacm../d-d...|Fuller. ./selec...|Fuller..jmtr...] 3 |worm.}....... 7.2 |spgs...|spgs...|Kal... .Jint-r-w. int-r-w.|..... al Hoe Sees | ats nen ES, G 
1,100} 18 |5tmbg..}vacm..|d-p.. .|B-Beck.|selec.../Cover..jamid..} 3 |worm.|Timkn.} 7.7 |spgs...|spgs...jKal.... int-r-w. jint-r-w.]..... Ross..].....].......JAcme..|Lame................ H 
1,100} 13 |Stmbg..|vacm..|d-p...|B-Beck.|selec. . .|Cover. .jamid.. 3 |worm.|Shel. . 8.7 |spgs Spgs... Kal... int-r-w. Jint-r-w.]..... ae As ae ee K 
1,250) 15 |Stmbg..Jerav..}w-d...|H-Shawlind-c...jown....Jamid..| 3 |chn...jown.. TS A a Stand. .jext-r-w.|int-r-w. |l....|Gem. .jc metl...|M-E...|Lange............... B 
1,000) 12 |Stewrt..jgrav..jd-d.../Fuller..|selec.../Fuller..Jmtr...] 3 fin-g.../Torbn..| 10 © |spgs...|spgs..*]....... ext-r-w.|int-r-w.]..... oe Sone ae? (Sees Lapeer Tractor....... 3 
1,000} 8 |Stewrt..jcrav../d-d...|Fuller..|selec.../Fuller..Jmtr...] 3  Jin-g.. Torbn..| 13 __|spgs...|spgs...]....... ext-r-w.Jint-r-w.}..... ee. Se |e _.++-|Lapeer Tractor........ 
1,200) 15 |Stmbg..|rav..|d-d...|B-Lipe.|selec. ..|B-Lipe.|amid..} 4 |worm./Shel...} 8.75}spgs...|spgs...|Merl...|int-r-w. int-r-w. |1 Ross. .}c.. . .|metl Univ...|Larrabee............ M 
1,200) 18 |Schblr..jerav..|d-d...|Fuller..|selec.../Fuller../mtr...| 3 |worm.|Shel...] 6.5 |spgs...Ispgs...|Merl... ext-r-w.|int-r-w. |I Lavn..}c..../metl...|Univ...|Larrabee.......... c-D 
1,000} 12 |Stmbg..Jgrav..|d-d...|B-Lipe. |selec. . . B-Lipe.jamid..) 4 |worm.|Shel...|. ... |spgs...|spgs...|Merl... int-r-w. |int-r-w. |1 Ross..|c....}metl.../Univ...]Larrabee............A 
1000] 10 |Stmbg..|grav..|d-d...|B-Lipe. |selec...|B-Lipe.Jamid..| 4 |worm.|Shel...}...... Spgs. ..}spgs. . .| Merl... jint-r-w. jint-r-w. |I.... Ross. . ¢...-|metl...|M-E...|Larrabee............T 
1,200} 25 |Zenith..)grav..|cone..|Hart...}selec.../B-Lipe.Jamid..} 3 |s-bev../Timkn.} 5.08]spgs...|spgs...|Mthr.. .|ext-r-w. int-r-w.|l..../Ross..jc....}metl... Spicer. . |Lippard-Stewart...... C 
1,125} 17 |Zenith../grav. .}cone. .|Hart.. .|selec. . .|B-Lipe. |amid. 3 |worm./Timkn.| 7 |spgs...|spgs.. .|Mthr.. .lext-r-w.|int-r-w. |... .|Ross..|c... . lmetl Spicer... |Lippard-Stewart...... H 
1,100} 15 |Zenith..jgrav..jcone..|Hart...|selec... B-Lipe. jamid.. 3 |worm.|Timkn. 7.75 Spgs... |spgs Mthr.. . |ext-r-w. int-r-w.|l....fRoss..jc....|metl Spicer. . Lippard-Stewart Tera F 
1,225) 14 |Zenith..J/grav ./cone. .|Hart...|selec. . .|B-Lipe.jamid.. 3 |worm.|Timkn.} 9.25|spgs. . .|spgs Mthr.. . jext-r-w.|int-r-w. |]... ./Ross..|c..../metl Spicer. . |Lippard-Stewart...... G 
1,400} 6 |Stmbg..jpres..jwed...).......Jimd-c...]....... ot OY MR |, Se, RS eats nie Miia: DSS See ae hee Sa ea ene 5 
| 25 |Stmbg..|grav..|d-p...|B-Beck.|selec. ..|Cover..}mtr... 3 |in-g.../Torbn..}...... Bpgs...jspgs...]....... int-r-w. jext-r-w.|.....]...... Denis cMivcndosadowieamats Loyal. Retest n> Seine Se 
; 25 |Stmbg../grav..jd-p...|B-Beck.|selec...|Cover..}mtr...] 3  |fin-g.../Torbn..]...... MGT... NE oe 8 ocicss int-r-w. jext-r-w.].....]...... ie See eee Loyal Special. .... . ves 
| : d 3 pai 
1,000! 17 |S ..Jgrav..|d-d...|B-Lipe. |selec. . .|B-Lipe.|mtr... 3 |worm.|Timkn.} 7 _ |r-rd....|spgs...|Merl...|int-r-w. Jint-r-w. |]... .|Ross. .|I&c. . lmetl Spicer..|Maccar............00 L 
1,000] H ra lag aa e. BLipe. selec. .. B-Lipe mtr. 3 |worm.|Timkn.| 7.75jr-rd....)spgs...|Merl... int-r-w. sint-r-w. |l.. . ./Ross.. a: metl.../Spicer..|Maccar.............. H 
1,000} 15 |Stmbg..Jgrav..|d-d. . .|B-Lipe. |selec. . ./B-Lipe. |mtr. 3 |worm.|Timkn.| 8.75/r-rd....|spgs.../Merl... int-r-w. jint-r-w. |... .|Ross. . |l&c. . |metl Spicer,.|Maccar............. M 
1,000; 12 |Stmbg..|grav..|d-d...|B-Lipe. |selec. . .|B-Lipe.|amid 4 |worm.|Timkn.| 10.25jr-rd....|spgs. . .|Merl...|int-r-w. int-r-w. |l....|Ross..|Id&c..}metl...|Spicer..|Maccar.............. U 
7 Sa Stmbg* |grav..|d-d.. .|B-Lipe. |selec. . .|B-Lipe.|mtr. 4 |worm.|Timkn.| 7.75|spgs.. .|spgs. . .|Mthr.. ./ext-d-s. fint-r-w.|I....]Gem..Je....J......./....... . ae AB 
1,275}... opt....|grav..|d-d...|B-Lipe. |selec. . .|B-Lipe. |mtr. 4 |chn.../own.. 6. 29jr-rd... .|tor-a ..|Mthr.. .|int-r-w. Jint-d-s..]]....]Gem..Je....]......./0....., ee AB 
i Stmbg* |grav. .}d-d. . .|B-Lipe. |selec. . .|B-Lipe./mtr. 4 |worm./Timkn.} 8.5 |spgs.. .|spgs Mthr.. ./int-r-w. Jint-r-w.|l....]Gem..Je....J.......J...00.. NC hne aisisixicinwnied AB 
L278 ceca Stmbg* |gray. .|d-d.. .|B-Lipe. |selec. . .|B-Lipe. |mtr. 4 |chn.../Timkn.| 6.99)r-rd....]....... Mthr...Jext-d-s.|int-r-w.!l....|Gem..Je....}.......)00.00.. Saas AB 
1278.....5; Stmbg* |crav..|d-d.. .|B-Lipe. |selec. . .|B-Lipe. |mtr. 4 |worm.|Timkn.| 8.5 |spgs...|spgs...|Mthr...lint-r-w. lint-+-w " Ck | Seen eee | Saeee ce ee AB 
| 
| 

ABBREVIATIONS—Makers of Parts 
*Other Options Dtrt—Detroit Press. Stl. Har—Harrison King—Kingston N.A.—North American S-P—Spring-Perch 
A-K—Atwater-Kent Dtrt—Detroit Lubricat. Hart—Hartford Koko—Kokomo N-E—North East Spltf—Splitdorf 
Al-Ch—Allis-Chalmers Dtrt—Detroit G.& M. Co. Hays—Hayes Lau—Lauraine Nlite—Nicolite Stan—Standard Radiator Co, 
Aut-L—Auto-Lite Dtrt—Detroit Stl. Spng. Her—Hercules Lavn—Lavine Penn—Penn Spring Co. Stand—Standard Steel 
B-Beck—Borg & Beck DupIx—Duplex ; Hiz—Higgius LeR—LeRoi P&B—Parish & Bingham ‘ Spring Co. 

B-Lipe—B: own-Lipe E&M—English & Mersick Hol—Holley Lget—Light Foundry Per—Perfex tewrt—Stewart 
BIng—Borline Eismn—Eisemann H-Shaw—Hele-Shaw Ligt—Liggett Perf—Perfection Stlz—Sterling 
ip eases Emp—Enmpire H-S—Herschell-Spillman L-N—Leece Neville Prsh—Parish Stmbg—Stromberg 
C we remer Ens—Ensign Hy d—Hydraulic Lyc—Lycoming R-T—Rome-Turney Sundmn—Sunderman 

an—Candler Eur—E£ureka ¥dl—Ideal Marvi—Marvel Rayfld—Rapyfield S-W—Sparks-Withington 

Cant—Canton-Cleveland Fed—Fedders Ind—Industrial Equipment Mast—Master Rem—Remy Therm—Thermoid 
CAS—C.A.S. Products Co, _Flech—Fletcher Co. MeC—McCord Rowl—Wn. Harvel Row- Timkn—Timken 
€ hamp—Champion Spng. Fost—Foster Iron—Iron City MeFar—McFarland land Titsn—Tillotson 
Chezo—Chicago-Stndrq FF ranek—Francke J-A—Jackson Radiator Wks. yeeh—Mechanics Rugles—Ruggles Torbn—Torbenson 
Chzo—Chicago Mfg. Co, G&kD—Gray & Davis Jacox—Jackson-Church- Merl—Merrill Russl—Russel Tat—Tutbill 
Con—Continental G&O—G. & O. Mfg. Co. Wilcox Mil—Milwaukee Rut—Rutenber Univ—Universal Machine Co, 

_ * S—G le Savg—Savage Arms 

Conn—Connecticut — — ae aor ~eeennnans Car Pts Mnrceh—Monarch Salsby—Salisbury Wau—Waukesha 
Cover—Covert Ps al Jhnson—Johnson Mod—Modine Schblr—Schebler Weat—Westingho= 
Del—Delany Gem—Gemmer Kal—Kalamazoo Mthr—Mather Shel—Sheldon Wis—Wisconan. 

Dneton a reller H&N—H.&N. Carburetor K-B—Kinsler-Bennett M&E—Merchant & Evans Shkspr—Shakespeare Wol—Wohlran 


. Key-H—Keystone-Hindley 








Natl—National 


Smth—A. O. Smith 





W-W—Walker- treme 
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Chassis Price 


Kind 


Tons Capacity 
Type 


Material 


Wheelbase Inches 
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a 34x3} |34x4—_ | wd.. 
34x3 34x5 wd.. 
34x3} |34x5 | wd. 


34x3 34x4 wd.. 
. .[36x5 36x5 C-s. 
.134x4 36x5 wd.. 
36x3 36x4 wa. 
36x4 36x7 wd. 
36x5 36x5d | wd. 
36x6 40x6d j|wd. 
36x4 36x6 wd.. 
36x4 36x7 . 
36x4 36x7 wd. 
36x5  |36x5d_ |p-st. 
.134x4 34x5 wd. 


|36x4 [3 6x5 wd.. 
36x4 36x7 wd.. 


clpnu..|33x4  [33x4_—_ | wd... [Lye. 
...|34x34 |36x6 wd..|Wis. 
34x4 36x4d_ | wd..| Wis.. 


34x5 36x5d_ | wd..| Wis. 


..136x34  [36x5 wd..|Con. 
..136x35 136x6 wd..|Con. 
.136x4 36x7 wd../Con. 


.136x5 36x5d_ | wd..|Con. 
36x6 40x12 je-s..|Con.. 
































 .134x4 34x4 wd..|Lye. 








. .|86x5 10x6d |wd..|Wau* 
.136x6 36x6d_ = |wd..| Wis. 
36x6 10x7d |wd* |} Wau. |: 


31x4 31x4 ..../OWN.. 
33x44 133x43 |... .Jown..|4- 
34x34 |34x6 wd..jown.. 





- [84x33 |34x33d |wd..jown. 








2x5 -19. 
x5 


3 q q i) 
WNWNENWNUSSHOORBOCONM SBPHNANHLANUUNON fic iain teaein bon 


cent. 
cent. 
ther 
the 
3x5}-27. cent 
1x53-29. cent 
1x5 -16 ther 
x5 -25 cent 
1x6 -29 cent 
1x6 -29 cent 
§x67-36 cent 
$x53-36 cent. 
3x6 7-36 cent 
x5 {-22 cent 
4x5}-27 cent 
4x51-27 cent 
1x53-32 cent 
1x5}-44 cent. 
2x5 -18 ther 
4x4}-27 ther 
x53-25.6 cent 
x5}-25.6 cent 








.|Long.|fin-est. . . |si 
.|Long.|fin-est. . . 
Stan. |cel-pst... 
. |Stan. |cel-pst.. 


ee ee 
~~ APD D PE LD DDL Lh SP ALL LAL LDL LSS AAA LAND HH ELLEN NES eS 
oS 
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.|Stan. jcel-cst.. 
.|Stan. jcel-cst.. 
. |Stan. |cel-cst.. 
.|Stan. cel-cst.. 


. .|Long.|fin-est.. . 
-|McC. /fin-est.. . 
. .|Long.|fin-est.. . 
.|Chgo |fin-est. . . }si 
.|Chgo |fin-est.. . 
.|Chgo |fin-cst. . . 
.|Cheo |fin-est. . . 
.|R-T..|fin-est. . . |si 


oe hacet le << 

.|Chgo |fin-est.. . 
Can..|cel-pst . . 
Chgo |fin-est.. . 
.|Chgo |fin-est. . . 
. |{Chgo |cel-sht.. 
.|Chgo jfin-est. . . 
.|Chgo |fin-est. . . 
Chgo |fin-est.. . 
Long.|fin-cst.. . 
.|Long.|fin-est.. . 
.|Long.|fin-est.. . 
.|Long.|fin-est.. . 
.|Long.|fin-est.. . 


own..|cel-sht.. 





sing..}|Delco. }h 





own..|cel-sht. 














sing.. |Swiss..|hand. 
sing..|Delco. |hand. 
sing.. |Delco. jhand. 
sing.. |Swiss..|hand.}. . 


sing..|Conn..j/hand. 
sing..|Eismn |hand. 
sing..|Conn..|hand. 

Ei fix... 
hand. 
band. 
hand. 


sing..}Eismn |hand. 
sing..|Delco. |hand. 


sing.. | Eismn }fix. . 
sing.. | Eismn |fix 
sing..|Conn..jhand. 
sing.. |Bosch.|hand. 
sing.. |Bosch.jhand. 
sing.. |Bosch.}hand. 
sing.. |Bosch.|hand. 
sing..|Bosch.|hand. 
sing..|Bosch.|hand. 
sing..|Bosch.}hand. 
sing.. |Bosch.|hand. 
sing.. |Bosch.|hand. 
sing.. |Bosch.|hand. 
sing..|Bosch.|hand. 
.../Conn..}hand. 
.|Conn..|hand. 











sing.. |Spltf. .|hand. 
|sing.. Spltf..jhand. 


sl&i-2.|Dynt..|none|cent 


sl&i-2. | Dynt..|none|cent. 


" ) 
sl&i-2./Aut-L.|none/cent 


sl&i... -|Dynt.. none}. 
Itg....Jopt.. 5 
Itg....jopt.. 5 
Itz... . Jopt 5Ojsuc. . 
Itg....jopt 











50jsuc. .|Mnrch.. |motor. 
none. .|none. .|nonejcent..!/Duplex.. !m 

none. .jnone. . |none|cent..|Wau. |motor 
Itg....|West.. 
Itg....|West..}. 
Ite... .|West..}. 
Itg.. ..|West..|. 
ltg....]West..|. 
s&l...|Aut-L. 
s&l...|Aut-L. 


sl&i-2 \Bijur. 
jsl&i-2. {Bijur. 








TIRES ENGINE 
Size in Ins. 3 COOLING IGNITION ELEC. SYSTEM GOVERNOR 
* ~ 
= as ro — 
= <= S | 
sis ees a , Radiator $ “ 
oa eS 3 z£ 5 > 
-|.| 21 g6 2/8 e/a lls] |3 5 | 
' | § az |e! 5 sy jclalzi fel aisi#i 42a i 
= Po Zz o| = 2 So | F| ef ia] & = i¢|& = {38 
oO = s os S ™ | 
. = se a = 
2 oO 
—S—=s] — = ——_ | | =—— — S| — ———S=S Ss) ee 
..]36x4 = |36x4d_—s| wd... |own.. x5 -25.6 2 |cent. . . Jown..|cel-sht.. .|/sing..|Spltf../hand.jopt...jopt...]....|cent..lown..... |motor 
_|136x5 $0x5d_ |wd..jown.. x6 -40.0 2 |cent.. .Jown..|rng-cst..]..... Spltf..|/hand.jopt...jopt...]....}cent..Jown..... Imotor 
36x6 |40x6d |wd..jown.. x6 -40.0 2 |cent...jown..|rng-cst..|..... Spltf..jhand.jopt...jopt...|....|cent..Jown..... |motor. 
36x5 10x5d_|wd..|own.. x6 -40.0 2 |cent. . .|own..|rng-cst..]..... Spltf..jhand.jopt...jopt...]....j/cent..Jown..... Imotor. 
36x7  |40x7d_ |wd..|own. x6 -40.0 2 |cent.. .jown..|rng-cst..|.....|Spltf../hand.Jopt. . .Jopt. . cent..Jown..... |motor. 
36x6 40x6d |wd..jown.. x6 -40.0 2 |cent. . ./own..|rng-cst..]..... Spltf..|hand.jopt...jopt.. cent..Jown..... |motor. 
36x7 10x7d_|wd..|own.. x6 -40.0 2 |cent. . .jown..|rng-cst..|.....|Spltf..j/hand.jopt... opt. . cent..lown..... |motor. 
36x4 ‘ 136x5 a Wau 1x51-22.5 |) Ge Se. ee sing.. Eismn ie See ; cent..|Wau.... |motor. 
36x4 36x6 : Wau. ~3{x5$-22.5 | See Se See sing.. Eismn ee Sea cent..]Wau.... |motor. 
36x4 —-(|40x7 ....|Wau.|4-4 x5{-25.6 , || SR! Se See sing..|Eismn /fix...]...... eee cent..|Wau.... !motor. 
34x4 |36x7~— | wd... | Buda }x53-29.0 cent. . .jown..|cel-cst.. .|sing..|Eismn jauto.|..... West..} 150|suc. . McCannalmoter. 
34x4 36x7 wd..|Buda 1x53-29.0 cent. . .|own..|cel-est.. . |sing..|Eismn jauto. opt. ..Jopt...| 150/suc. .|McCanna|motor. 
34x4 |36x7 wd..|Buda 1x54-29.0 cent. . .|own..|cel-est.. . |sing..|Eismn Jauto. |sl&i...|West..| 150jsuc. .|McCannalmotor. 
34x4 |36x7 wd..|Buda 4x53-29 cent. . .|own..|cel-cst.. . |sing..|Eismn jauto. |sl&i...|West..] 150jsuc. . ateCanne moter 
""lo6x5 |40x5d_|wd..|Buda |4-44x6 -32.4 cent. . . }own.. |cel-cst.. . |sing.. |Eismn Jauto. |I&i.. ..|West..| 150]cent..|Pierce... |d-s.... 
-136x4 -(134x4 ; 3x5 -19.6 eS Sa See sing..|Delco.|..... “eS ee ee Cees ee 
. .|32x3 32x4 wd.. own.. 4-3 $x43-21.0 ther own..|fin-pst.. . |sing.. A-K.. hand.|Itg....|Aut-L.|nonelsuc. . lown..... [motor 
....134x33 134x5 = |wd..|Con..}4-33x5 -22.5 the G&O.|cel-sht.. jsing..|Eismn jhand.|Itg. ..|..... cent..| Pierce... |motor. 
.|36x34  136x5 wd..!Con.. #x54-22.5 cent G&O.|cel-sht.. .|sing.. |Eismn |hand.|Itg. cent..|Pierce... |motor 
36x4. -|36x4d_—=s| wd... |Con.. |4-44x51-27.2 cent G&O./fin-est.. .|sing..|Eismn |hand.}...... cent..| Pierce... |motor. 
36x5 |36x5d_ | wd..}Con. x5}-32.4 cent G&O.|fin-est.. . |sing..|Eismn |hand.}. .. cent..|Pierce... |motor. 
36x6 — wd.. _ ; ey cent G&O./fin-est.. . |sing.. |Eismn —_ ; cent..|Pierce... |motor 
. .134x34  134x5 : ‘on.  &E 428 Serer tere. eee ee SS Eee eer ae See opt. ie 
134x833 |34x4 wd.. the own..|cel-sht...|sing..|Dixie..|hand.|..... Bareet Heth 
.. (86x34 |36x5 —e-s. cent. . .|own..|cel-cht.. . |\dual..| Dixie. ./hand. 
..|36x4 |36x7_—sfe=s. 2 cent. ..|McF .jcel-sht.. . |dual..| Dixie..|/hand. Se ne seme 
--136x5  /40x5d__fe-s.. | Wau. |4-43x63- 36. cent. . .|McF.|cel-sht.. .|dual..|Dixie../hand.|..... cent..| Pierce... |motor. 
..136x6 |40x6d_ |e-s.. | Wau. |4-49x6j-36. cent. . ./own..{cel-sht.. .|dual..)/Dixie..Jhand.|......]......|....Jeent../Wau. ... motor. 
le6%4 36x6 wd..|Con..|4- 4pxst- 97. ane. .|Mayoljcel-est.. . |sing.. |Eismn |2-pt..|none. . |none. . |none}cent..|Pierce.. . |d-s. : 
ther 


.|Pierce... |gset.. 
cent..|Pierce.. . |gset. 
Pierce... |gset.. 
cent..|Pierce... |gset. 





..|Duplex.. |motos 
e&]-2..|Bijur..|. cent..|Duplex.. |motor. 
sl&i-2. |Aut-L.|none|cent.. Duplex.. |motor. 
s&l...|West..| 175!suc. .]Mnrch.. |motor. 
s&l...|West..| 175jsuc. .|Mnrch. . |motor. 
s&l. ..j|West..} 175}isue. .|Mnrch.. |motor. 
s&l...|West..| 175}suc. .|Mnrch.. |motor. 
none. .|none.. Met eee 

cent..|Pierce.. . |motor 

aay ” cent..|Pierce... |motor. 

Jltg....]Remy.| 45lcent../Pierce. . |motor. 

ltg....]Remy.} 50\cent..|Pierce.. . |motor. 
el&i-2.|Dynt..j/none|none.|none. ... | 
-Isl&i-2.|Dynt../none|none.|nene.... | 
} 

none. .|none. . |jnone|cent..|Pierce.. . |\motor 

none. .|none. . |none|cent..| Pierce. 


jmotor. 


Olsuc. Mnrch. 
Ojsuc..|Mnrch.. |m 
Morch.. 





cent..|Pierce... |motor 


cent..|Pierce... |motor 
cent..|Pierce... |motor 
cent..|Pierce.. . |motor 
cent..|Pierce.. . motor 








180\cent..|own. 
at anes own. motor 





ABBREVIATIONS—Types of Construction 


eylinders cast, 3 in 
amid—amidships 


auto—automatic cylinders aces 1 singly 


d- Pa dolnie ‘reduction 
d-s—driveshaft 


c& 1—center and left 
e&s—cushion and solid 
cent—centrifugal 
ext-d-s—external driveshaft 
e-a—cast aluminum ext-f-w—external front 


- —cellular core 
——— '  ext-g—external gear 


ext-jst—external jackshaft 


cel-pst—cellular core, 
ext-r-w—external rear 


pressed steel case 
cel-sht—cellular core, 


fin—finned tube 

fin-c-a—finned tube core, 
east aluminum case 

fin-cst—finned tube core, 


eylinders cast, 2 in 
pair 

cylinders cast, 4 in 
block 





fin-pst—finned tube core, 


pressed steel case 


fin-sht—finned tube core, 


sheet case 
fix—fixed 
flex—flexible 
fric—friction 
=.p.—ear pump 
gxrav—gravity 
mzset—gearset 
hyd—hydraulic 


ind-c—individual clutch 


int-d-s—internal drive- 
shaft 

int-f-w—internal front 
wheels 

in-g—internal gear 


in-g-4—internal gear drive 


on 4 wheels 
int-r-w—internal rear 
wheel 


jist—unit with jackshaft 


1—left 


1&c—left and center 


leat—leather 
J-b—loose ball 
Itgz—lighting 
metli—metal 


mtr—unit with motor 


opt—optional 
p—plate in oil 


pist—piston pump 
plan—planetary 


pnu—pneumatic 
pres—pressure 


prog—progressive sliding 


gearset 


p-t-c-a—plain tube core, 
cast aluminum case — 
p-t-cst—plain tube core, 


cast ease 


p-stl—pressed steel 
p&s—pneumatic and solid 


r—right 

r-ax—unit with rear axle 

rng-cst—ring core, cast 
case 

rol-c—rolled channel 

rol-i—rolled I-beam 


r-rd—radius rods 


selec—selective sliding gear 


s-flex—semi-flexible 


sq-t-sht—square tube core 


stk—stc 


sheet case 


ck 


sub-f—sub-frame 


suc—su 


ction 


s-bev—spiral bevel 


ther—t 


hermo-syphon 


tor-a—torque arm 


t-t—torsion tube 


stg—starting unt-x—unit with axle 
s&1l—starting and lighting vacem—vacuum 
s.1&i—starting, lighting and wd—wood 
ignition w-d—multiple disk in 01! 
s 1&i2—starting, lighting worm—top worm 
andignition, two-unit w-p—wet plate 
sing—single zz-t-est--zig zag tube core. 
s—solid cast case 
s#&e—solid and cushion zz-t-nst—zig zag tube core 


spges—springs 


sq-t-est—square tube core, 
cast iron 


pressed steel case 


zz-t-sh 


t—zig-zag tube 


eeore, sheet case 











Detailed Technical Specifications of } ¢ 
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ENGINE TRANSMISSION BRAKES CONTROL UNIVERSALS 
e STEERING 
SPEED FUEL SYS. CLUTCH GEARSET FINAL DRIVE § z 7 3 GEAR 
Ss pa & Beco 
- 3 2 5 Name and Mode 
Zi ai}als , 
4 ei;eilaigfisi{f? 3} 2 | 4 
= = - c e a $ a - — Ci 
£ . . 3 g 3 < FY R ry n oe = = e s 
selad| s |&] el] e)e | all Ble] es) ai Bb Bl] 4s 
ies; ee /F lee |e /e Fle] se ]al Bl =| = 
s*ie 3 & = & a 
é 
a= | | —— —=—_.:'=—[——_——_— 

75 ; g -Li -Li chn...jown.... r-rd. ..|Mthr.. . Jext-d-s. |int-r-w. |I RAMA cB edverelli clssbiic'staoie acer a See AB 
1 Sunbe* ~~... — a a “4 A — a 3 mo ORR... r-rd. ..|Mthr.. ./ext-j-s.. Jint-r-w. |1 ES Ae See ere ee AC 
a **** Stmbg* grav. >. -Jown.... selec. . .|own... . Jamid 3 |chn...jown... no ee) Se Mthr.. .jext-}-s..int-r-w./l....]Gem..Jc....].......J....... Re: AC 
os ""lStmbe* Jorav. .|d-p..-lown.....|selec. . .Jown.... amid 3 |chn...jown.... rord...|.......]Mthr.. .lext-j-s..int-r-w.|]....jGem..Jc....].......[....... Mack Tractor... .... AC 
— Stmt *lcrav..|d-p...jown....|selec. ..Jown..../ami 3 Jchn...lown.... PP... .1......., eee... ext-}-s.. Jint-r-w.|l ee Se See ee _ = ee AC 
1,000 "lStre be* grav. d-p . own... .|selec. ..Jown... . Jamid 3 |chn...lown.... erd.....].. ..|Mthr.. . Jext-}-s.. int-r-w.|! A NE See eee Mack Tractor....... AC 
oo St tba* arav..|d-p...|own....|selec. ../own... . {amid 3 |chn...jown... a ee ee Mthr.. . |ext-}-s.. |int-r-w. |] ce ae See! Sear Mack Tractor... .... ig 
4 Peon das ded... selec mtr. 3 |worm.|....... eon ee ge Oe ext-r-w.Jint-r-w.].....]...... ee eee OW, : MEPS Sees ceasccear 0 
a +4 ema sansa cre: See selec. 1. |....+.. (mtr. S FT. .66... See are vioiidaieke, in uinteesk TOES CERES Cree Crees OWN... IES 6 050000 caesen 40 
rns id Zenith. vacm..|d-d...|.......}selec...|...... mtr. 4 |worm.|..... ‘ ae a ee int-r-w. lint-r-w.].....]. Aeron Green eee ag eee 50 
ee 16 |Master jerav..|d-p.. .|Puller. .|selec. . .|Fuller. . |mtr. 3 jin-g...,Forbn. spgs...|spgs. . .|Dtrt. . . }ext-r-w.|int-r-w. |I Wol...jc....}metl...|Arvac ae 5 , M 
1100 16 Master. grav..|d-d...|Fuller..|selec.. .|Fuller..|mtr. 3 fin-g...)Torbn.. spgs...|spgs. ..|Dtrt. . . Jext-r-w. int-r-w.|l.... Wol... c....}metl Arvac ne AWaeewaceceed ce) 
1100 16 |Master.|grav..|d-d...|Fuller..|selec. . .|Fuller. .|mtr 3 |worm.|Timkn. spgs...|spgs. . .|Dtrt. . . jext-r-w.lint-r-w.|l....]Wol...Jc..../metl...|Arvac.. —— Peas cin Ww 
L, 00} 16 ator: crav..\d-d...|Fuller..|selec. . .|Fuller. .|mtr. 3 |worm.|Timkn. spes...|spgs. . .|Dtrt. . . jext-r-w. int-r-w. |1 Wol...jc....|metl Arvac eS: WL 
C'o00 12 Master |grav..|d-p.. .|B-Lipe. |selec. . .|B-Lipe. amid 4 |worm./Timkn.} 1 spgs...|spgs. . .)Dtrt. . .jint-r-w. int-r-w. |I Lavn..|c....]metl...|Spicer,.|Master.............. A 
i ME sae SS eee ee ee mtr. 3 jworm.|.....:. spgs...|spgs. bee “toy tidy ‘eS ee ae a a, ene 
4 son. y _——— : 3 |worm.jown... spgs...|spgs...|Shel. . . |int-r-w. lint-r-w. fae | ee Desist ossveninen 
— ne a a Puller. 4 ws Puller =i 3 |worm.|Timkn. spgs...|spgs.. .|Tut int-r-w. lint-r-w.|l..../Gem..}c..../fab..../own....|Menominee. . . Hurryton 

: i rr arav.. d-d. bi Fuller. selec. ..|Fuller..|mtr... 3  |worm. Timkn r-rd....|spgs.. .|Tut int-r-w. jint-r-w. 1..../Gem..ic.. = f Acme. . wee mg iene 

; _.jgrav..|d-d...|Fuller..|selec...|Fuller..jmtr...| 3  |worm.|Timkn. r-rd....|spgs.. .|Tut int-r-w. jint-r-w. |I Gem. .jc....{me [Spicer enominee.......... D 

‘ Stmbg..|grav. .|d-d...|Fuller. .|selee...|Fuller..Jamid..| 4 |worm.|Timkn. r-rd....|spgs. . .|Tut int-t-w. |int-r-w. |] Gem. .|c....{metl*..Jown*...|Menominee...... |... G 

sy ‘Pitiomnas grav..\d-d... B-Lipe. |selec. . .|B-Lipe. jamid.. 4 |worm.|Timkn. r-rd....|spgs.../Tut... . |int-r-w. Jint-r-w. |l..../Gem..|¢....]metl...|Blood.. senousinee Bice J 
ii Zenith..|......|d-d...|Fuller. .|selec. ..|Fuller jmtr... 3 [worm .|Timkn. a ee ext-r-w.jext-r-w.|... .|Ross..]... Oe wane om rial SAERRTARK: 30 
1,140] 18 |Miller..|erav..|d-d.../own....|selec...Jown....Jmtr...| 3. |worm. Timkn. spes.. .|spgs ve +s. fint-r-w. Jint-r-w. |] Ross..]¢....|fab..../Therm. ~ see Raibecwculs 17-N 
1'140| 16 |Miller..|zrav..|d-d...lown....|selec...Jown....{amid.. 4 |worm.|Timkn. ~~ a a int-r-w. |int-r-w. |l Ross. .je....}fab. Therm oreland......... 17-B 
1090] 153 |Miller.. |grav. . d-p...jown....|selec...jown... .|amid. 4 |worm.|Timkn. r-rd....|spgs.. .Jown int-r-w. jint-r-w. |] Ross. .|c....|fab. own....|Moreland......... 17-C 
"050 3° |Miller. |grav.. d-p...]own....|selec...Jown..../amid.. 4 |worm.|Timkn r-rd spes own int-r-w. jint-r-w.|l ...|Ross..}e..../fab. own....|Moreland......... 17-G 

930 10 |Miller..|erav..|d-d...jown....|selec...Jown....Jamid..| 4 |worm.|Timkn. r-rd spgs. . .Jown int-r-w. Jint-r-w. |]... .|Ross..Je....|fab. own....|Moreland.......... 17-J 
l 190 16 |Stewrt../vacm..|d-d...|Fuller..|selec...|Fuller..|mtr... 3 jin-g.../Torbn.. spgs...|spgs... Perf .. .ext-r-w.int-r-w. |1 Lavn.. c....}metl...|Hart souchegen 20 
1950 ") Carian. vacm..|d-d...|Mech. .|selec...|Mech. .|mtr... 3 |worm.|Emp... spes.. .|spgs. . .|Cant.. . |int-r-w. jext-r-w.|I CAS. c....{metl Univ... ~ nbtawiekceuctd 50 
1/250) 20 |Carter..|vaem..|d-d...|Mech. .|selec. ..|Mech. .|mtr... 3 |worm.|Emp... spes...|spgs.. .|Cant.. . int-r-w. jext-r-w.|] CAS. c....{metl Univ.../Myers.............. 55 
1'950 18 |Carter..|vacm.. d-p...|B-Beck.|selec. . .|G-Lees.|mtr... 3 |worm.|Fmp... spgs...|spgs. . .|Cant.. . int-r-w. jext-r-w.|] CAS. c....{met] RET. 5 IES 5:66 sse6:o6 coc g 70 
"930 18 |Carter..|/vaem..|d-d.. .|B-Beck.|selec...|G-Lees.|mtr...]. 3 |worm.|Emp... spgs...|spgs. . .|Cant.. . /int-r-w. Jext-r-w.|I C.AS.jc....]metl.../Univ...|Myers.............. 75 

51] 2 ; grav k 3 jin-g...|Clark.. spgs...|spgs.. .|Std... . |ext-r-w.lext-d-s. |1 Jacox.{c....jmetl...jown..../Nash............. 2018 
an . ee a" de. ie Baek: : og - ay ; ae nig on aa. at ae. ..{|Mthr... int-r-w. ext-d-s. |1 Lavn..jc....]metl...|Spicer..|Nash............. 4017 
198) 16 ‘sm qrav.. d-p.. B-Beck.|selec...|Dtrt...}mtr... 3 jin-g...|/Clark.. spgs...|spes.. .|Std.... Jext-r-w. ext-d-s.|1... Jacox c....}metl own... — pes dartiasie sos 18 
l 200 16 |Stmbe..jerav..|ded... B-Lipe. |selec. . .|B-Lipe.|mtr... 3 |worm.|Timkn spes...|jspges.../Tut... .jint-r-w. int-r-w. |r... .|Lavn..je. fab.... own... ee & LeMoon. . .F} 
1200 15 Stmbe... srav..|d-d...|B-Lipe. |selec. ..|B-Lipe.|mtr. .. 3 |worm.|Timkn spes...|spgs.. .|Tut... . jint-r-w. int-t-w. |r Lavn..|c. fab. ...lown... elson & LeMoon.. ..F2 
1100] 12 |Stmbg.Jerav..|d-d... B-Lipe. jselec. . .|B-Lipe. |mtr... 4 |worm.|Timkn. spgs.. .|spgs. . .|Tut... . Jint-r-w. lint-r-w. |r Lavn..]e fab. ...]own....|Nelson & LeMoon.. .F33 
1,100 10 |Stmbg..Jzrav..|ded.. B-Lipe. |selec. . .]B-Lipe.|mtr... 4 |worm.|Timkn.|......|spgs...|spgs...|Tut int-r-w. jint-r-w. |r Lavn..|¢....}fab....J/own....|Nelson & LeMoon.. ..F5 
1800 Zenith.. crav..\d-d... B-Lipe. |selec. . .|B-Lipe.|mtr... 3° |worm. Timkn. 8.5 |spgs...|spes...|Perf. . .jint-r-w. int-r-w. || Ross -Je....}metl...|Hart... Netco Paitenadewenicnid 
1.573]. a Stmbe.. grav..|d-d...|Cover..}selec. ..|Cover..}mtr... 3 |worm.}Timkn 6.5 |Ispgs...Jepgs...J....... int-r-w. jint-t-w.|..... SS Se eee eS — eeenw cous ceauee B 
1/173) 15 |Stmbeg..lgrav.. d-p.. .|B-Beck.|selec. . .|Cover. .|amid. 3  |worm.|Timkn 8.5 |r-rd....|spgs ..-fint-r-w. Jint-r-w.|..... Gem..|.. eee, Pa Seen 
1300) 16 |Stmbg..|vaem.. d-p...|B-Beck.|selec. . .]Fuller..jmtr... 4 |worm.|Shel. 8.75}sngs...|spgs...|Kal... ./int-r-w. Jint-r-w. |]... ./Ross. .|c. metl...|Blood..|Noble............ NW2 
1148] 12 |Stmbg..|vaem d-p...|B-Beck.|selec. ..| Fuller. .|amid. 4 |worm.|Shel...| 10.25}r-rd spgs.../Kal....|int-r-w. Jint-r-w. |]... ./Ross..|¢..../metl...jAcme..|Neble..........__ NW4 
2600) 28 ‘arter.. vaem.. d-p. ..|B-Beck.|selec. . .|G-Lees. |mtr... 3 |worm.|Emp...| 7.2 |spgs spgs...|Perf. ...Jint-r-w. Jext-r-w.jI... . CAS. c....}met].. Univ...|Norw Is 
2" 600! 9 Carter. vacm.. d-p...|B-Reck.|selec. . .|G-Lees.|mtr.. 3 |worm.|Emp...| 7.5 |spgs spgs ..|Perf. ...]int-r-w. |ext-r-w.|1 C.AS. |e metl...|Univ Norwalk 

| 
1 15. |Zeni j 3 |worm. |Che int-d-s..lint-r-w. ss..lc....}metl...|Hart...]O.K..... 37 
200; 15 |Zenith..|Jvaem..}d-d...|Muncie |selec. ..|Muncie |mtr... 3 |worm.|Chgo...|......]spgs spgs. . .|Tut int-d-s..|int-r-w. |] Ross. .|c me a 
200| 1 Vrenithe: tanto dd. ..|Fuller. .|selec. ..|Fuller..}mtr... 4 |worm.|Hays...{......|spgs...|spes...|/Tut.. ..Jint-r-w. jint-r-w. |] Ross. .jc....}metl.. . Hart. se 1T 
800] 20 |Carter..Jarav..|cone. .|Lyc selec...|G-Lees.|mtr...] 3  |bevi...|Salsby..| 6 — |tor-t...|tor-t.../Tut... . /ext-r-w.|int-r-w. |I C.AS.|e....|fab....Jown Old Hickory... .. 
250] 15 lRayfid. vacm..|w-d.. .|own....|selec. .. B-Lipe. jamid.. 4 |worm.|Shel...] 8.75|spgs...|spgs...|Shel. . . Jint-r-w. lint-r-w. |r Ross .jc....{metl.. Spicer..|Old Reliable... .... . WA 
150| 12 |Stmbe..|vacm..|w-d.. .jown* . |sclec. . B-Lipe.Jamid..| 4 jworm.|Shel...} 8.75}spgs.. .|spgs. . .|Shel. . . Jint-r-w. int-r-w. |r Ross. .jc....|metl...|Spicer..|Qld Reliable... .... WB 
"o501 15 \Ravfld. lgrav..\d-d... B-Lipe. |selec. . .|B-Lipe.|mtr.. . 3 |worm.|Shel...} 8.75|/spgs...|spgs...|Shel... int-r-w. jint-r-w. |r Ross. ./c..../metl. . Spicer Old Reliable Bie wc 
250 15 lRavfld. vacnh.. d-d...|Fuller. .|selec. . .|Fuller. .|amid.. 4 |worm.|Shel...| 8.75)spgs...|spes...|Shel.. .|int-r-w. int-r-w.|r....|Ross..jc....{metl...|Spicer..|Old Reliable ee: WD 
‘950, 12 |Stmbg..Jerav...|w-d..-lown...|selec...|Savg...list. . 3 |chn*..)Shel...) 8. 92lr-rd....r-rd....|Shel. . . Jext-d-s. |int-r-w. |r. ...|Ross..jr....|metl.. .|Hart*. .|Old Reliable........ co 
l 090| 12 \Stmbg.. grav. ‘lw-d. ‘Jown* . .{selec. ..|Savz... jst 4 |chn*..|Shel...] 10.88jr-rd....|r-rd....|Shel... ext-d-s. |int-r-w. |r Ross..jr....}metl.. Hart*. Old Reliable RE, cP 
1,300 16 |Stmbe.. erav..|w-d...|H-Shawlid-c... .|Cotta. .|amid. 3 |worm./Timkn.| 8.75jr-rd....|spgs...|]Mthr... int-r-w. |int-r-w. |I Ross. .jc....{/metl.. Spicer.. Oneida Rie RW AAie oa reigraee A 
1,300} 15 \Stmbg.. orav..|w-d...|H-Shawlid-c....|Cotta. .|amid. 3 |worm.|Tikmn.| 9.25jr-rd....|spgs...|Mthr... int-r-w. int-r-w. |] Ross..|c....}metl.. Spicer. . Oneida Eainiechan cece B 
1,200} 14 |Stmbg.. trav ..{w-d. ..|H-Shawlid-c....|Cotta. . amid. 3 |worm.|Timkn.| 9.25jr-rd....|spgs...|Mthr... int-r-w. |int-r-w. |I Ross..jc....}/metl... Spicer.. Oneida Pian cone Cc 
("150} 12 \Stmbg..Jerav..|w-d...|H-Shawlid-c....|Cotta..Jamid..} 3 |worm.|Timkn.| 10.5 |r-rd....|spes...|Mthr... int-r-w. jint-r-w. |I Ross. .}c....{metl.. Spicer..|Oneida.............. D 
1,100} 11 |Stmbg..Jarav..|w-d...|H-Shawlid-c....|Cotta..jamid..| 3 |worm.|Timkn.| 11.66|r-rd....|spgs. . .|Mthr....|int-r-w. int-r-w. 1... .|Ross..}¢....|metl...|Spicer..|Oneida........... 
‘es[--..+.{Tltsn....[vaem..{cone..lown.....[selec. . .Jown.. ..[r-ax.. 3 bev. own...) 4.3 |tt.....]t+t.... ].......Jext-r-w.lint-rew. |... RMP abs sis nce valine save Overland......... Pane] 
vel : |Titsn. grav..jcone..jown....{selec. ..jown.... |T-ax.. 3 |s-bev..jown....| 4.4 |t-t.. t-t . /ext-r-w.|int-r-w.}..... ea, OE eee Overland....... Express 
| 16 | ami lw = ea... 1S-P. ext-d-s. jint-r-w. |]... .Jown...|l&c..|metl*. .|Spicer..|Packard.... 1-E 
1,000} 16 jown....|pres...]d-d...Jown....}selec. ..Jown... . amid. 4 |worm.jown... 5)tor-a...|tor-a...|S-P....Je i f ; Spicer..|Packard............ 
000] 16 sag ccm: .|d-d...Jown... |selee...jown... .|amid. 4 |worm.jown... 5|tor-a...|tor-a.../S-P... . Jext-d-s. jint-r-w. |]... .Jown...|I&e..|metl*..|Spicer..|Packard..........)_. 
ABBREVIATIONS—Makers of Parts 
*Ather Options Dtrt—Detroit G.& M. Co. Hays—Hayes Lau—Lauraine Nlite—Nicolite _ Spltf—Splitdorf 
A-K—Atwater-Kent Dtrt—Detroit Stl. Spng. * Her—Hercules Lavn—Lavine Penn—Penn Spring Co. Stan—Standard Radiator Go 
Al-Ch—Allis-Chalmers Duplix—Duplex Hig—Higgins LeR—LeRoi P&B—Parish & Bingham Stand—Standard Steel 
Aut-L—Auto-Lite E & M—English & Mersick Hol—Holley Lget—Light Foundry F'er—Perfex 8 Spring Co. 
B-Beck—Borg & Beck Eismn—Fisemann H-Shaw—Hele-Shaw Ligt—Liggett Perf—Perfection Stewrt—Stewart 
B-Lipe—Rrown-Lipe Em p—Enpie H-S—Herschell-Spillman L-N—Leece Neville Prsh—Parish Stlz—Sterling 
Ing—Berling Ens—Ensign Hyd—Hydraulic Lyve—Lycoming R-T—Rome-Turney Stmbg—Stromberg 
rem—Bremer Eur—Enreka Tdl—tIdeal Marvl—Marvel Rayfld—Rapyfield Sundmn—Sunderman 
Can—Candler Fed—Fedders Ind—iIndustrial Equipment Mast—Master Rem—Remy S-W—Sparks- Withington 
iia Siena aah — para Ce. MeC—McCord Rowl—Wm. Harvel Row- Therm—Therm 
t—Canton-Cleveland Flech—Fletcher ermoid 
CAS—C.A.S. Products Co. Fost—Foster Tron—Iron City MeFar—McFarland land Timkn—Timken 
Champ—Champion ‘Spng. Franek—Francke J-A—Jackson Radiator Wks. Mech—Mechanics Rugles—Ruggles Tltsn—Tillotson 
c¢z0—Chicago-Stndrd G&D—Gray & Davis Jacox—Jackson-Church- Merl—Merrill Russl—Russel Suatienateaids 
Chgo—Chicago Mfg. Co. G&O—G. & O. Mfg. Co. Wilcox Mil—Milwaukee Rut—Rutenber Tat—Tuthill 
oa —eCueaee ee eee oe Car Pts. Mureh—=Monarch Salccecemabes” Univ—Universal Machine «+ 
on n—Connecti Sw: 0. Mod—Modine y—Salisbur} nivers 
Cover—Covert Ot amMenet ten Jhnson—Johnson Seecceneaete Schblr—Schebler Wau—Waukesha 
Del—Delany Gem—Gemmer Kal—Kalamazoo WAH Siavclant & Evans Shel—Sheldon West—Westinghouse 
Ditw—Ditweiler H&N—H. & N. Carburetor K-B—Kinsler-Beruett = “" wae" Shida Wis—Wisconsin 
Oneto—Dyneto Co. : ‘ « ev-H—Keystone-lHindley Se tite Smth—A. O. Smith Wol—Wohlrab 
pirt—Detroit Press. Stl "Hor—Horrison Statenalineene N-E—North East S-P—Spring-Perch W-W—Walker-Weiss 
tt—Detroit Lubricat. Hart—Hartford Koko—Ko! 
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} 
FRAME | TIRES ENGINE 
| 
} — | 
| 2 | | | l _ 
> ls — ® | 
Z : 3 | | | Size in Ins. - | | 4 | | COOLING IGNITION ELEC. SYSTEM GOVERNOR 
*| & | |——— |S | Aa | | 
Name and Model | 5 3 2 Ss = | | 2 | . pel & | | ; : 
| 2 | & = = 3 & z | = -< 5 ‘ 3 Radiator g “~ 
nsieitiast = Ss |e | iM ‘ia S 20 < = = ve 
| = = = So A e 2 4 > e eo 2 e 
| - ae as S| 5 7 g)/2/3/2]/4/8)2] 4] 
Ge a 32 e = 2 S ry = ox lal = x e od . 
© zB iE! es 3 : “ 
q a 
3 = n a 
= | = = Sj oS SF) | | —= ee a en | a oe 
Packard. | 2 | 3,400)144 jown...|rol-c. |flex. .}s* 34x4 134x4d_ |wd..jown. 6 4 |cent. . ./own..|cel-sht.. .|sing.. |Spltf.. os 301 oe : J 
Packard. E| 3 4. 100/156 jown...|rol-c.|flex. .|s*...]36x5°  |36x5d_ |wd..jown.. .4 4 |cent. . .jown..|cel-sht... 7 Sot —- re soe oe watsedy 
Packard. E| 4 4,450}156 Jown.. .|rol-c. |flex. .|s* 35x5 40x5d_ | wd..|own.. | 4 4 |cent. . . own..|cel-sht.. ./sing.. |Spltf. . 180 oan agi ees 
Packard. . ‘El 5 | 5,150/156 Jown...|rol-c.|Mex. .|s*...]36x6 |49x6d_ |wd..jown. 0 4 |cent. . .|own..|cel-sht.. .|sing.. |Spltf.. 180|cent.. gees cme mag 
Packard. ‘E| 6 | 5,400|156 Jown...|rol-c.|flex..|s*...)36x6  |40x7d_ | wd..}own. .0 4 |cent.. .|own..|cel-sht.. .}sing.. |Spltf. . 180 cont. Se. ae 
Palmer. . 1 | 1,695)132 |P&B. .|p-stl s*...|34x3} |34x4_— |wd..|Con.. 6 4 |cent...|Fed..|cel-est.. .|dual..|Bosch. cent.. Prores., oe 
Palmer. . 2 ?, 595) 144 | P&B. .|p-stl 3. ...|36x3 |36x4d* |wd..,Con.. is 4 jcent. . .|Fed..|cel-est.. . |dual..|Bosch. “ or hgh motor. 
Panhard .Al 1 1,195} 130 : — 32x34 132x3} ..|Gray.|4-% 6 hee Bee eee sing.. }Aut-L. Aut-I a 
Panhard. .. B| 1} go 130 ae 8 ey ; 4 a led. “som 6 he ee. See sing.. |Aut-L. Aut-I ct Shean 
Parker... _..) 2 | 3,150}150 jown.. .|p-stl. |s-flex.|s*. . .|34x4 6x34d jwd..jCon.. 4 4 |cent. . ./own .|sq-t-cst..|sing.. th. Tes SESS ORE i ‘ 
Parker... en 3,700]160 jown.. .|p-stl. |s-flex.|s 34x4 36x5d_|wd../Con.. 4 4 |cent...j|own cada i. Boeck: Want ; ee ny soa 4 
Parker... a t 4, 250]160 jown.. .}p-stl. |s-flex.|s 36x5 40x5d_ {wd../Con.. 7 2 |cent. . .Jown .|sq-t-est.. |sing.. |Bosch. West , Sed ny — a ae 
Parker... .| 5 | 5,000)168 jown.. .|p-stl s....|36x5 {40x6d |wd../Con.. 5 2 jcent...jown . |sq-t-cst.. |sing..|Bosch. West... Inone “ere ae Bey 
Peerless. TC| 3 4,125)151 Jown.. .|rol-c e-flex.js....|36x4 |40x4d_ | wd..|own. .4 2 |gear. . ./own..}fin-c-a.. .|dual..|Remy .|h none. . |none cer t..Jow a —_ 
Peerless. . TC} 4 $,150]151 jown...|rol-c. |s-flex.|s....)86x5 — /40x5d wd..|own. 4 2 |gear...jown..}fin-c-a.. .|dual..|Remy. amet lene Lb. si agg | a — 
Peerless. TC| 5 | 4,700)151 jown...|rol-c.|s-flex.|s....|36x6  |40x6d wd../own. 2.4 2 \gear.. .Jown..|fin-c-a.. . /dual..|Remy. Sey Srey meee: _ 7 eng jg begat 
Pierce-Arrow X-4| 2 | 3,750|150 |Prsh. .|p-stl. |flex. .|s*. . . |36x4 36x4d_ |wd..j}own. 6 2 |cent. . .Jown..|fin-c-a.. .|dual..] Eismn 2.|West.. cent. a. “a a 
Pierce-Arrow R-9) 5 | 5,500/168 |Prsh. .|p-stl.|flex. .|s*...]36x6  |40x6d_ | wd..jown. 2 2 |cent. . .Jown..|fin-c-a.. .|dual..]Eismn 2 |West..|__. nae ce ele. 
> ® » » le-flex 2hy 2QRe/ > s) 9 ais ‘, : - ~ .- . ee is ( 
Power.... eee a 150 |own...|rol-c. |s-flex.|pnu..|36x4 [36x4d_ | wd..|Con. 2 4 |cent. . .|Can..}sq-t-cst.. |sing. ./Simms cent..| Pierce. F \otor. 
Rainier . -R-5| 3 | 1,250)115 | P&B. .|p-stl. |s-flex.| pnu. . /33x4 33x4 wd..|Lgt.. 5.9 4 \ther... .|Har..|cel-pst...!sing.. [Simms + . , |, 
Rainier R-2| 3 | 1,350]125 |P&B..|p-stl.|s-flex|pnu..[34x4 |34x4 wd. |Lt.. 9 | 4 |ther....|Har..Jeel-pst... sing. /Simmea|é Bitur | 126|none. [March [moter 
Rainier. . R-4| 11 | 1,595]125 |P&B. .|p-stl.|s-flex.|p&s..]34x3  (34x4— |wd..| Lat... 9 4 |ther....|Har..|cel-pst...|sing.. |Simms| fix Bijur | 125 ve nate = 
Rainier. . .R-6) 1} 1,890) 133 |Prsh. .|p-stl. |s-flex.|s&e..)32x4  (34x4 wd. ; 4 |ther... .|Har..|cel-pst.. .|sing.. |Sims* : a Bosse ant + 989 y ner 
Rennoc-Leslie 5 2 "30311 144 Jown...|rol-c.|s-flex.js....|36x5 /36x7_ wd. 2 4 |cent.. .|Chgo }fin-cst.. .}dual..|Spltf. . ~,. West... |none|cent..| Pi 0g aera 
Rennoc-Leslie Tractor.B) 8 2 895 116 jown...|rol-c. }s-flex.|s. 36x5 —- |36x7 wd. 4 |eent.. .|Chgo |fin-cst.. .|dual..|Spltf. . [West none Sa a ian 
SS F} 2/1, 950/128 jown...|p-stl.|rigid.|pnu..|34x44 134x434 |wd.. 2 |cent. . .|own..;fin-pst.../sing..|Remy. yi Neeaty pises see) lag leone 
Republic Despatch| 3 1095} 110 p-stl . |s-flex.jopt. . }32x3 32x34 |wd. 4 |ther....|own..|cel-cst.. ./sing..|Remy. Remy. suc. . seth wae ; 
Republic 9 Special] {| 1,295)/128 p-stl. |s-flex.jopt. . |: 32x4 wd. 4 \ther....|own..|cel-cst.. . |sing.. Bismn |fi Ese HR wong ve lp nator. 
i 35115 q 7 -— . . suc. . ugies Lupine 
Republic 19) 1} 1,485)124 |.. p-stl . |s-flex.|s 34x4 wd. 4 |ther....jown..}cel-cst.. .|sing.. | Eismn none. .|nonelsuc. .|Rugles. .|motor. 
Republic. 11X| 13 | 1,775) 144 p-stl. |s-flex.|s. . 34x5 wd.. 4 \ther... .|own..|cel-est.. . |sing..|Eismn |fix. . . secon eres sala to hr ee 
Republic. 12X-12A| 2 | 2, 150) {44 .....|p-stl. [s-flex.js....}: 34x6 | wd. 4 |cent. . .|own..}cel-est.. .|sing.. |Bosch.|fi Eiind. Laiaeiae Ruzles. se 
Republic .-- TX) 33 | 3,450)165 .|p-stl . |s-flex.|s. . 36x5d 4 |cent. . .|own..|cel-est.. .jsing..\Bosch. none. .|none|suc. . Ruzles otor. 
Riker.. .. oe 3 | 150 |Prsh. .|p-stl. |s-flex.|s.... 36x5d_ |wd.. 2 jcent....|own..|fin-c-a.. .|dual..1Blng* -2..| West. l-b . Jown... f ot 4 
Riker. . ...BB) 4 | 150 |Prsh. .|p-stl. |s-flex.|s 36x6d | wd.. 2 jcent. . .}own..|fin-c-a.. .|dual..|Blng*. .2..|West..|.... |b... i aie, 
Rowe. . cDW) 2 | 3,000)... .jown... rol-c. |rigid. |s 36x7 4 |cent...|Fed..|sht.... .-|Bosch. -|none. . |none|cent..| Duplex motor. 
Rowe .CDW| 25 | 3,250)... .jown...jrol-c. |rigid. |s 36x4d 4 |cent...}Fed..jsht.... ..|Bosch. ’|none. .|{nonelcent.. usher In ia. 
Rowe.. DEW) 3 | 3,800)... ./own...|rol-c. jrigid. |s 36x5d 4 |cent...|Fed../sht.... ..|Bosch. none. . |none|cent.. cies. | noter. 
Rowe. -FW) 5 | 4,900 own... |rol-c. |rigid. |s. . . 40x6d 2 |cent...|Fed..jsht.....|.....]Bosch.]..... ee ~—% Duple x. I ( i, 
Royal a 2 2,400]128 jown...]rol-c. |rigid.|s. .. .|« 34x5 4 |cent. . .|Kells.|fin-est.. . |sing.. ,Bosch.| fix... me opt. sl ak Mirch 2s an 
Royal ‘| 14 | 2,800}128}/own... jrol-c. jrigid.|s....}: 34x5 4 Icent. . .|Kells.|fin-cst.. .|sing..|Bosch.|fix.. .|sl&i.. . Jopt *"Isue. .|Mnreh In otor 
Royal .| 2. | 3,200/132 jown...|rol-c. jrigid. |s. . 36x6 4 |cent. . .|Kells.|fin-cst.. .|sing.. |Bosch.|fix.. .|sl&i... me suc. .|Mnrch otor. 
Royal | 24 | 3,500}132}}own...|rol-c. |rigid.|s. . . .{36 36x6 4 |cent. . .|Kells.|fin-cst.. .|sing.. |Bosch.|fix...|sl&i.. .lopt.. suc. .|March.. . |motor. 
Royal. | 32 4 200] 158 Jown.. . |rol-c. jrigid.|s. 38x5d 4 |cent.. .|Kells.|fin-est.. . |sing..|Bosch.|fix.. . |sléi... opt. . suc. .|March. .\n otor. 
Royal. 5 5,000}168 jown...|rol-c. jrigid.|s. .. 40x6d 2 Icent. . .|Kells.|fin-est...|sing..|Bosch.|fix.. .|s&l.... opt. i Mech, hepa 
Royal. 6 | 5,400}168 jown...|rol-c. jrigid.|s. . 40x6d 2 Icent. . .|Kells.|fin-cst.. .|sing..|Bosch.|fix...|sl&i...lopt.. | aigg eer 
Royal. . 7 | 6,500}168 jown...jrol-c. jrigid.|s.... 40x7d 2 |cent. . .|Kells.|fin-est.. .|sing..|Bosch.|fix...|s&l... ry )oTsue. ||Mnreh |motor. 
Rush. D) 2 895} 105 pnu 31x4 oe, Sane, Benen sing..|Conn..|hand.|s&l.. . Spltf ee ae pipe 
Sandow. ..G| 1 120 |Savg. .|p-stl. |flex. .|s. 34x35 |34x5 4 |ther. ..|Brm. |fin-est.. .!sing..|Eismn * 
Sandow CG) 1} 1134 |Savg. .|p-stl . }s-flex.|s. 34x3>  |34x5 4 |ther. ..|Brm. |fin-cst.. .|sing..|Eismn |hand. can | 
Sandow. .H} 1} 1138 |Savg. .|p-stl. |s-flex.|s. 34x4 34x6 4 |ther. Brm.|fin-cst.. .|sing..|Eismn |hand. } 
Sandow.. nn 1165 |Savg. .|p-stl.|s-flex.s 36x4 - [36x7 4 |cent. . .|Chgo }fin-est.. . |sing..|Bosch.|hand. anny or. 
Sandow wef 38 175 |......].....|s-flex.}s 36x5  |36x5d 2 |cent. . .|Chgo |fin-est.. .|sing..|Bosch.| hand. sue 6 |motor. 
Sandow... . 5 163 |Savg. .|p-stl . |s-flex.}s. 36x6 | 40x6d 4 |cent.. .|Chgo |fin-est.. .|sing..|Bosch.|hand. suc. .{Mnrch. .|1 otor. 
Sanford. .25| 23 | 3,000)156 |Prsh. .|p-stl. jrigid. }s. 36x4 | 36x4d 4 |cent. . .|McC.|fin-cst.. .|sing.. |Bosch.]hand.|none. .|none. . |jnone|cent..| Pierce. motor. 
Sanford. 35} 35 | 3,975]174 |Prsh. .|p-stl. jrigid.|s. 36x5 | 36x5d 2 |cent. . .|McC.|fin-est... .|sing.. |Bosch.|hand.|none. .|none. . jnone|cent..| Pierce... . motor. 
Sanford 50) 5 4,750|174 |Prsh. .|p-stl. |rigid. |s. 36x5 |36x6d 2 |cent. ..|McC.|fin-est.. .|sing..|Bosch.|hand.|none..|none. .|none cent,.|Pierce.. . |motor. 
Schacht. . ...{ 2 | 3,150]144 Jown...|rol-c. [flex. .}s. 36x4 = 136x7 4 {cent. . .|own..|p-t-est.. .|sing..|Bosch .|hand.|none. . jnone. .|none|cent.. Duplex .|motor. 
Schacht... 24 | 3,500]156 jown...|rol-c. /flex. .|s. 36x4 | 36x4d 4 |cent. . .|own..|p-t-cst.. .|sing.. |Bosch.|hand.|none. . none. . |none cent... Duplex |motor. 
Schacht... ( 34 | 3,950/168 jown...|rol-c. |flex. .|s 36x5 36x5d 4 |cent. . .|own..|p-t-cst.. .|sing.. |Bosch.|hand.|none. .|none. . none cent.. Duplex j|motor. 
Schacht. . | 5 4,950}168 |own... rol-c . flex. .|s 36x5 40x6d 2 \cent. . .|own..|p-t-cst...|sing.. |Bosch.|/hand.|none. .|none. .|none aah Duplex. | motor. 
Schleicher ee 75} 150*)...... s....|84x4} |34x34d 2 i Boach.|hand. re he an... mae 
Schleicner 15 |150* ; js....|84.5 |34x4d 2 : ’’ |Boach.|hand. ‘ : # 
Selden. . TXR| | 1373) P&B. .|p-stl . |s-flex.|s. 34x33 |34x9 4 |ther. Bush.|fin-sht.. . |sing..|Bosch.|fix...|s&l. . . |N-I cent..|Pierce otor. 
Selden. . -TWL) 1 |1407/P&B. .|p-stl. }s-flex.|s. . . .)34x3 34x4 4 ther... .|Bush.|fin-sht.. . |sing..|Bosch.|fix...|s&l. .. N-E cent. Pierce. motor. 
Selden. . -TXL} 1 1140 | P&B. .|p-stl. |s-flex.|s....|34x34 |34x5 4 |ther....|Bush.|fin-sht.. .|sing..|Bosch. aa N-E | "* leent...| Pierce... .|motor. 
Selden...... JCB&JCBL| 2 1150 |P&B. .|p-stl. |s-flex.|s....|36x4 = |36x7 4 |cent ‘ioe ates .|sing.. |Bosch. fix... |s&l. . .|N-E "”“leent..|Pierce... |motor. 
} ' | | 
ABBREVIATIONS—Types of Construction 
*Other Options eylinders cast, 3 in fin-pst—finned tube core, jst—unit with jackshaft r—right sq-t-sht—square tube core, 


amid—amidships 
auto—automatic 
bevil—bevel 
e—center 
e&1l—center and left 
e&s—cushion and solid 
cent—centrifugal 
e-s—cast steel 
e-a—cast aluminum 
cel-est—cellular core, 
cast case 
cel-pst—cellular core, 
pressed steel case 
cel-sht—cellular core, 
sheet case 
ehn—chain 
evylinders cast, 2 in 
pairs 
evylinders cast, 4 in 
block 


threes 
cylinders cast, 1 
«d-d—dry disk 
«d-p—dry plate 
d-rd—double reduction 
d-s—driveshaft 
elec—electric 


singly 


ex t-d-s—external driveshaft 


ext-f-w—external front 
wheels 
ext-g2—external gear 


ext-jst—external jackshaft 


ext-r-w—external rear 
wheel 

fa b—fabric 

fin—finned tube 


fin-c-a—finned tube core, 


cast aluminum case 
fin-cest—finned tube core, 
cast case 


pressed steel case 


fin-sht—finned tube core, 


sheet case 
fix—fixed 
flex—fiexible 
fric—friction 
z.p.—gear pump 
gzrav—eravity 
gzset—gearset 
hyd—hydraulic 
ind-e—individual clutch 
int-d-s—internal drive- 

shaft 
int-f-w—internal front 

wheels 
in-g—internal gear 


in-g@-4—internal gear drive 


on 4 wheels 
int-r-w—internal rear 
wheel 


1—left 

1&c—left and center 
leat—leather 
1-b—loose ball 
1tg—lighting 
metl—metal 
mtr—unit with motor 
opt—optional 
v—plate in oil 
pist—piston pump 
plan—planetary 
pnu—pneumatic 
pres—pressure 


prog—progressive sliding 


gearset 
p-t-c-a—plain tube core, 

cast aluminum case 
p-t-cst—plain tube core, 

cast case 
p-stl—pressed steel 


p&s—pneumatie and solid 





r-ax—unit with rear axle 
rng-cst—ring core, cast 
case 
rol-c—rolled channel 
rol-i—rolled I-beam 
r-rd—radius rods 
selec—selective sliding gear 
s-flex—semi-flexible 
stz—starting 
s&l—starting and lighting 
s,1&i—starting, lighting and 
ignition 


s 1&i2—starting, lighting 
and ignition, two-unit 

sing—single 

s—solid 

s&ec—solid and cushion 

spgzs—springs 


sq-t-cest—square tube core, 
east iron 


sheet case 
stk—stock 
sub-f—sub-frame 
suc—suction 
s-bev—spiral bevel 
ther—thermeo-syphon 
tor-a—torque arm 
t-t—torsion tube 
unt-x—unit with axle 
vaem—vacuum 
wd—wood 
w-d—multiple disk in 
worm-—top worm 
w-p—wet plate 
zz-t-est—zig zag tube core, 
cast case 
zz-t-pst—zig zag tube core, 
pressed steel case 
zz-t-sht—zig-zag tube 
core, sheet case 


> 


~ 
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Dtrt—Detroit Lubricat. 





Hart—Hartford 


Koko—Kokomo 


ENGINE TRANSMISSION BRAKES CONTROL UNIVERSALS 
SPEED | FUEL SYS. | CLUTCH GEARSET FINAL DRIVE] ¢ | £ —" 
= ~ 
2 c --) = 
S S e a Name and Model 
P zie laleil<i2 s/2a| 3 
= = 2 ~ < & = 8 A : S c 
£:/ 83 i 2 ee o es © z =< © Cs s 2 g n a = = re S Be = 
» E : te a of a _— by} e a = = ® 
eles] 2/5); 8/2) Fl2Z 2 /8l/FlslslBl 2 |= 
oe = - - a wn = 8s oe — 
eX == 3 Z z 2 & = -¥ = 
os 
cs) 
wn....|pres...{d-d...jown....|selec. ..|own.. . . {amid 4 |worm.|jown. 7.25\tor-a...|tor-a...|S-P.... Jext-d-s. lint-r-w.|l. . . .Jown...|l&c..|metl*. .|Spicer..|Packard............. E 
+ 000 13 am... pres... d-d...!own....|selec. ..Jown... . {amid 4 |worm.|own 9  |tor-a...|tor-a...|S-P....|ext-d-s. int-r-w. |I. . . .Jown...|Idc. .|metl*. .|Spicer../Packard............. E 
1000! 12 Jown....|pres...|d-d...]own....|selec. ..Jown... .Jamid 4 |worm.|own. 10 _ |tor-a...|tor-a...|S-P... . |ext-d-s.|int-r-w. 1....Jown...|l&e..|metl*. .|Spicer..|Packard............. E 
11000] 11 |own....|pres...Jd-d...jown....jselec.../own.... amid 4 |worm.jown. 10. 66|tor-a. ..|tor-a...|S-P... . jext-d-s. jint-r-w. jl... .jown.. l&c. .|metl*. .|Spicer..|Packard............. E 
1,000 11 jown....|pres...|d-d...Jown....|selec...jown.... amid 4 |worm.lowna....| 10.66|tor-a...jtor-a...|S-P.... ext-d-s. int-r-w. |] Jown... |l&e..|metl*..|Spicer..|Packard............. E 
; -. |Stmbg..larav..|m-d...|Fuller..|prog...|Fuller..]......]..++. _jin-g.../Torbn..|...... r-rd....|t-t.. Champ.|int-r-w.|.......]....- Ross..)..-...(anetl... . LIO0d.  PMNOE os ccc cccevsee 
1000] "15°" |Stmbg..Jgrav..}m-d...|Fuller..|prog...|Fuller..)......}... .,,/worm.|Timkn.]...... om 2, ee Champ.|int-t-w.|.......|...-- Ross..|...- metl...|Blood..|Palmer............... 
1'600| 28 |Schblr..|vacm../d-d...|Fuller. .|selec. ..|Fuller. .|mtr. 3 ‘jin-g...|Torbn..| 6.5 |t-t.... |spgs...)Kal..../ext-r-w.jint-r-w.|..... Lavn..]...-+|.....++ Arvac..|Panhard............. A 
1.600} 22 |Schblr..]vacm..|d-d...|Fuller. .jselec. . . Fuller. .|mtr. 3 lin-g...iTorbn..| 8 [t-t..... spgs...|Kal... .|ext-r-w.|int-r-w.|..... —— ee Arvac.. See B 
1/100] 16 |Stmbg..jgrav..|d-d...|B-Lipe. |selec. ..|own....|mtr. 3 |worm.jown....| 9.66|r-rd....J....... Tut... . jint-d-s..}int-r-w. |I.. . .|Ross. l&c..|metl.. .|Spicer*.|Parker................ 
1.100 14. |Stmbg..|grav..}d-d...|B-Lipe. |selec. . .]own... . }mtr. 3 |worm.jown....}] 10.66|r-rd....]....... Tut... . jint-d-s..}int-r-w. 1... .]Ross..|I&c..|metl... Spicer*. MS i isgisia eco ater 
1/100} 13 |Stmbg..jgrav..|d-d...|B-Lipe. |selec. . .jown.... mtr. 3 |worm.jown....} 11.33]r-td....]....... Tut... . int-d-s..]int-r-w. |I. . . .|Ross. I&c. .|metl. . .|Spicer*. a vo-aiesnigeditnge 
1'100| 12 |Stmbg..}grav..|d-d...|B-Lipe. |selec. . .Jown... .{mtr. 3 |worm.jown....} 12.66/r-rd....]....... Tut... . |int-d-s..lint-r-w.|I.. . .]Ross..|Idc..}metl...|Spicer*.|Parker.............,.. 
"995 12-5 Stmbg..|grav..jcone. .|own....|selec...jown.... amid 4 |chn...jown... 8.7 |r-rd....|spgs.. .Jown... .|ext-j-s..]int-r-w. |r. ...Jown...|I..- metl...lown....|Peerless............ 7c 
925| 72. |Stmbg..|grav..|cone. .|own... .|selec. . .}own... . Jamid 4 |chn...jown....| 8.7 |r-rd....|spgs... own... .|ext-j-s.. |int-r-w. |r....own...|r....|metl...jown.... PEER. cs,0;s0 5:0510% Tc 
925 WP Stmbg..|grav..jcone. .|own... .|selec. ..|own.... amid 4 |chn...Jown....] 10.4 |r-rd....|spgs. ..Jown... . }ext-j-s..jint-r-w. |r....Jown...|f..- metl...jown..: Peerless Lie ion eho wiks 7. 
1300} 16 jown....|grav..|cone..jown....|selec...Jown... .|amid.. 4 |worm.jown... 8. 25|r-rd....|tor-a...|S-P... . jext-d-s. fint-r-w. |r... .Jown...[F- -- metl.../own.... Pierce-Arrow eigunets X-4 
9501 14  lown....|grav..|cone. .|own.... |selec. . own... amid. 3 worm. .. 7.8 |r-rd....|tor-a... . std renee — * _ fas: me ; he —- prhaseu R-9 
1,200} 15 |King...|grav..jd-d...|Fuller.. selec. . .}Fuller..|mtr... worm .|Timkn.|...... spgs. ..|spgs... ... jint-r-w. fint-r-w. |]. . oss. .|ré&c..{metl...|Univ...|Power...............- 
2 Zenith..\grav*.|d-d.. ./B-Lipe. |selec...|B-Lipe.|mtr...] 3 }worm.|/Timkn.| 5.8 |spgs. . .|spgs. . .|Perf. . . int-r-w. |int-r-w. 1... |Lavn..Jc....|metl.../Hart ../Rainier............ R-5 
2 O00 3 Zenith..|grav*.jd-d... B.Live. selec... B-Live. mtr... 3 |worm.|Timkn 7.25|spgs.. .|spgs. . .|Perf. . . |int-r-w. jint-r-w. jl... .|Lavn..|¢- -- metl...|Hart... Rainier eS Renee R-2 
2,000) 20 |Zenith..|grav*.|d-d...|B-Lipe.|selec...|B-Lipe.jmtr...| 3 [worm. Hays*..| 8.5 |spas...|spgs...|Perf. . . jext-r-w.|int-r-w.|l....|Lavn..|¢-...|metl...|Hart.../Rainier............ R-4 
1/300) 17 |Zenith..grav*.|d-d...|B-Lipe.|selec.. . i: ao ; worm. chee : +e spgs. ...|spgs —. : a: ese ¥ ‘ png Ria —- ; gg ee siereosele = 
2 5 |Stmbg..|grav..|d-d...|Warner |selec. . .|Warner jamid.. worm . |Hays.. . 75] Spgs. . . /Spgs owl... jint-r-w. Jint-r-w. |l..../Lavn..|¢---.|metl...|Hart...|Rennoc-Leslie....... 
1000 12 Stmbe.. sav. d-d._.|Warner |selec. ..|Warner |amid..| 4 |worm.|Hays...| 8.75|spgs. . .|spgs. . .|Rowl.... jint-r-w. lint-r-w. |. . . .|Lavn..|¢; -. metl...|Hart...|/Renhoc-Leslie Tractor.B 
ae ~~ \Jhnson.|grav..|d-d...Jown....|selec...jown....Jamid..} 3 |s-bev..jown.. 4.3 |spgs...|tor-a...}Penn.. .|int-r-w.|....... 1... .Jown... |l&e..}metl*..jown....]Reo.............0.5- F 
1,400|' "25° |Stmbg..|grav..|d-d...Jown....|selec...jown....jmtr... 3 fin-g.../Torbn 5. 38|spgs...|spgs...]......- ext-r-w.lext-d-s.|l....|Jacox.|¢--.-|metl.../Univ...|Republic...... Despatch 
1,400) 25 |Stmbg..Jgrav..|d-d...jown....|selec...jown....jmtr... 3 jin-g.../Torbn 6.65|spgs...|jspgs...]......- ext-r-w.jext-d-s.|l....|Jacox.|¢...-|metl.../Univ...|Republic......9 Special 
1'200/ 18 |Stmbg..Jgrav..|d-d...|Fuller..|selec...|Fuller..jmtr...) 3 jin-g... Torbn ye ee ee See ext-r-w.Jext-r-w.|I... .|Jacox.|¢.-.-|metl...|Arvac.. 
1'200/ 15 |Stmbg..jgrav..|d-d...|Fuller..|selec...|Fuller..jmtr... 3 |lin-g...|Torbn ee ee eee ext-r-w.|int-r-w. 1... -Jacox.{c....|metl...|Arvac. .| 
1,000 12 |Stmbg..|grav..|d-d...|Fuller. .|selec. . .|Fuller. .|mtr... 3 |in-g.../Torbn..| 8  |spgs...{spgs...|......- ext-r-w.|int-r-w.|I... .|Jacox.|¢-- metl...|Arvac. . 
1,000] 10 |Stmbg..|grav..jd-d...|Fuller. .|selec. . . Fuller. . omg : in-g...]Torbn. — ~% ‘ — een “ie — —— ae ow Si ~ .|K-B... 4 
1,350| 14 Jown....|/grav..|cone. .jown....|selec. ..jown... .jamid.. worm .|Own.... rrd....|/tor-a...|S-P*. . . |ext-d-s. jint-r-w.jr....{Ross..|T----jmetl. . .jown.. 
1°350 i4 own.... ali cone. .|own....|selec. . .Jown... .|amid.. 4 |worm.lown....| 10 |r-rd....|tor-a...|S-P*.. .ext-d-s.Jint-r-w.|r....]Ross..|r-.-.|metl...jown.. 
aay ... |Zenith..|grav..|w-d...|B-Lipe. |selec. . .|B-Lipe. jmtr... 4 |worm.|Timkn.|......|r-rd....|spgs...|Shel...|r-w....}r-w....]l..../Ross..J¢---.}metl.../Arvac 
waeacils .. |Zenith..|grav..|w-d...|B-Lipe. |selec. . .|B-Lipe. |mtr... 4 \|worm.|Shel...|......|rerd....|spgs...|Shel...Jr-w....Jrew....|l....]Ross,.|¢---.|metl...|Arvac 
eee '**"\Zenith..|grav..|w-d...|B-Lipe. |selec...|B-Lipe.|mtr...] 4 |worm.|Shel...]...... r-rd....|]spgs...|Shel...|r-w....]r-w....]l...-]Ross..j¢--..|metl...|M&E. 
eae *’"*"|Zenith..|grav..|w-d...|B-Lipe. selec. . .|B-Lipe. jamid.. 4 jworm.|Shel...|......|r-rd....lspgs...|Shel...}r-w.+..jr-w....{l..../Ross. .|¢-- metl...|/M&E. 
1,600\" "18° "|Stmbg..|grav. ./d-p. . .]B-Beck.|ind-c...Jown....jamid..} 3 j|worm. Timkn*}...... spgs. . . |spgs. . .|Merl... jint-r-w. Jint-r-w. |r... ./Ross. .|T----|metl...jown... 
1,600} 18 |Stmbg..|grav..|d-p...|B-Beck.lind-c...|own....|amid.. 3 |worm.|Timkn*]...... spgs. . .|spgs. . .|Merl.. . |int-r-w. jint-r-w. jr. ...|Ross. .|T-- metl...jown... 
1,600} 18 |Stmbg..|grav..|d-p...|B-Beck.|ind-c...jown....|amid.. 3 |worm.|Timkn*|...... r-rd....|spgs....|Merl.. . |int-r-w. Jint-r-w. |r. .../Ross. .|T- - metl.. .|own.. 
1,,600| 18 |Stmbg..|grav..|d-p...|B-Beck.}ind-c...jown... ./amid.. 3 |worm.|Timkn*]...... r-rd....|spgs....|Merl.. . |int-r-w. jint-r-w. |r. ...|Ross. .|T- - metl...jown.. 
1,600} 18 |Stmbg..|grav..|d-p...|B-Beck.|ind-c...|own....|amid.. 3 |worm.|Timkn*]...... r-rd....|spgs....|Merl... |int-r-w. jint-r-w. |r. ...|Ross. .|T- - metl...jown.. 
1,000} 15 |Stmbg..lgrav..|w-d...|H-Shawlind-c...jown.... amid. 3 |worm.|Timkn*|...... r-rd....|spgs....|Merl... |int-r-w. jint-r-w. jr. .../Ross. .|T- - met] own.. 
1,000 15 |Stmbg..|grav..|w-d.. .|H-Shw*|ind-c...|own....|amid.. 3 |worm.|Timkn*}...... r-rd....|spgs....|Merl... jint-r-w. jint-r-w. |r. .../Ross. .|T- - metl.. .|/own.. 
900! 12 |Stmbg..Jgrav..|w-d.. .|H-Shawlind-c.. .|own..../amid.. 3 |worm.|Timkn*)...... r-rd....|spgs....|Merl... |int-r-w. jint-r-w. jr... ./Ross. .|T- - metl...|own.. 
1,600} 29 |Carter..|grav..|d-p...|B-Beck.|selec...}....... mtr...| 3  |bevl...jown.... 5 |spgs ee ee ext-r-w.|int-r-w.]..... ge ee ee ere 
1,050] 20 |Stmbg..|vacm..jd-d...|Fuller. .jselec...|Fuller..jmtr... 3 |worm.|Shel...| 6.5 |spgs...|spgs...|Dtrt. .. |int-r-w. |int-r-w. |I Ross. .|¢ metl...|K-B. 
1,050} 18 Stmbe.. vacm..|d-d...|Fuller. .|selec. . .|Fuller. .|mtr... 3 |worm.|Shel...| 7.8 |spgs...|spgs...|Dtrt. . . int-r-w. |int-r-w. |1 Ross. . |¢ met. . .|K-B*. 
1,100] 15 |Stmbg..lvacm..|d-d...|Fuller. .|selec. ..|Fuller. .}mtr. 3 |worm.|Shel...| 8.75|spgs...|spgs...|Dtrt. . . jint-r-w. |int-r-w. |1 Ross. .|¢ metl. . .|Univ* 
1,000] 15 |Stmbg..Jgrav..|d-d...|B-Lipe. |selec. . .|B-Lipe. |mtr. 3 |worm.|Timkn.| 8.5 |spgs...|spgs...|Dtrt. .. |int-r-w. jint-r-w. |r Ross. .|¢ met). . .|Univ*.. 
1,000} .., |Stmbg..Jgrav..]d-d...|B-Lipe. |selec. . .|B-Lipe. |mtr. 3 |worm.|Timkn.| 8.66jr-rd....|spgs.. .|Dtrt. . . |int-r-w. jint-r-w. jr Ross. .|¢ metl...|/Univ.. . 
950\°"10 "!Stmbg..|grav..|d-d...|B-Lipe. |selec. . .|B-Lipe. |amid 4 |worm.|Timkn.| 10.5 |r-rd....jspgs.. .|Dtrt.. . |int-r-w. |int-r-w. jr Ross. .|¢ metl K-B*. 
1,250} 15 |Stmbg..Jgrav..|d-p...|B-Beck.|selec. ..|Dtrt. . .jamid 4 |worm.|Shel...| 8.75|spgs...|spgs...|Perf. . . |int-r-w. |int-r-w. |I Ross. .|¢ metl. . . |Spicer*. 
1,100} 13 |Stmbg..|grav..|d-p...|/B-Beck.|selec. . .| Warner jamid 4 |worm.|Shel...|...... spgs...|spgs.. .|Perf. . . |int-r-w. jint-r-w. |I Ross. .|¢ metl. . .|Spicer*. 
1,100} 13 |Stmbg../grav..|d-p..:|B-Beck.|selec. ..| Warner |amid 4 |worm.|Shel...|......|spgs...j/spgs Perf. . . jint-r-w. jint-r-w. |] Ross. .|¢ metl. . .|Spicer*. 
900| 16 |Schbir..|grav..|cone..|Hart...|selec...jown....|amid 3 |worm.jown....| 8.66|r-rd....|tor-a...|Natl.. .|ext-d-s. jint-r-w. |1 own... | metl art... 
900| 14 |Schblr..Jgrav../cone..|Hart...|selec...jown... .{amid 3 |worm.jown....| 9.66jr-rd....|tor-a...|Natl. ..|ext-d-s. |int-r-w. |I own... |¢ metl...|Hart. 
900} 12 |Schblr..|grav../cone..|Hart...|selec...Jown....|amid 3 |worm.jown....| 10.3 |r-rd....|tor-a...|Natl...|ext-d-s. |int-r-w. |] own... | metl. . .| Hart. 
900 10 oe grav..jcone. .|Hart...|selec...jown... .jamid 3 ag — 14 — .|tor-a...|Natl... — nee 1 own...{¢ metl.. .|Hart ee 
+200} 25 |Stmbg..jgrav..|......]....--.].-.-0-- “es Ere ae pies SS RR a. NER. SR -W. : ee wee RRA ee See i Ee ae 
1,200} 20 |Stmbg..jgrav. .|cone. . _...{8elec...Jown... . {amid oe “2 A SERS ee: ext-r-w.lext-sht.!.....[0 0.0. [----efe-ece-e[e. ee eee 
1,200) 17 Stmbe.. a. d-d...|B-Lipe. selec. . .|B-Lipe. jmtr. 3 |in-g.../Russl..] 7.4 |spgs. . ./spgs Perf. . .|ext-r-w.|int-r-w. jt... -‘Layn..'¢ metl...|Spicer..|Selden........... TXR 
1,13 17 |Stmbg..|grav..|d-d...|B-Lipe. |selec. . .]B-Lipe. |mtr. 3 |worm. Timkn.| 6.75ispgs. . .|spgs Perf. . . jint-r-w. jint-r-w. |r... -|Lavn metl .{Spicer.. |Selden........... TWL 
1,200} 17 |Stmbg..|grav..|d-d...|B-Lipe. |selec. . ./B-Lipe. |mtr. 3 jin-g...{Russl..| 7.4 |spgs spgs Perf. . . jext-r-w.|int-r-w.|r....{Layn. |¢ met!...|Spicer..|Selden............ TXL 
1,295) 20 |Stmbg..|grav..|d-d...|B-Lipe. |selec. . .|B-Lipe.|mtr. .. 4 |in-g...|Russl..| 9.45)spgs spgs Perf. . . |ext-r-w.|int-r-w. jr. ... Jacox.|¢- = —— .|Spicer..|Selden...... JCB&JCBL 
ABBREVIATIONS—Makers of Parts 
*Other Options _ .&M, .Hays—Hayes Lau—Lauraine Nlite—Nicolite Spltf—Splitdorf 
! lr sone Dirt petit Sa* i. Sipuitenesies Lavn—Lavine Penn—Penn Spring Co. Stan—Standard Radiator Co. 
Al-Ch—Allis-Chalmers Duplx—Duplex Hig—Higgins LeR—LeRoi P&B—Parish & Bingham Stand—Standard Steel 
Aut-L—Auto-Lite E&M—English & Mersick Hol—Holley Lget—Light Foundry Per—Perfex _ Spring Co. 
B-Beck—Borg & Beck Eismn—LFisemann H-Shaw—Hele-Shaw Ligt—Liggett Perf—Perfection Stewrt—Stewart 
B-Lipe—Brown-Lipe Emp—Enpire H-S—Herschell-Spillman L-N—Leece Neville Prsh—Parish Stlge—Sterling 
Bing—Berling Ens—Ensign Hyd—Hydraulic Lyec—Lycoming R-T—Rome-Turney Stmbg—Stromberg 
Brem—Bremer Eur—Eureka 1dl—Ideal Marvl—Marvel Rayfld—Rapfield Sundmn—Sunderman 
Can—Candler Fed—Fedders Ind—Indnstrial Equipment Mast—Master Rem—Remy S-W—Sparks-Withington 
Cant—Canton-Cleveland Flech—Fletcher Co. MeC—McCord Rowl—Wm. Harvel Row- TT on Th ainanel 
CAS—C.A.S. Products Co. Fost—Foster Iron—Iron City MeFar—McFarland land ‘micm—Timke 
Champ—Champion Spng.Franek—Francke J-A—Jackson Radiator Wks. Mech—Mechanics Rugles—Ruggles Timkn—Timken 
cnc so—-Chicago-Stndrd G&D—Gray & Davis Jacox—Jackson-Church- gee eat rn nee 5 age eat oe 
hzoO—Chicago Mfg. Co. G&O—G. & O. Mfg. Co. Wilcox Mil—Milwaukee ut—Rutenber rbn—Torbens 
Cone Continental A ee Belknap & Jas—Jamestown Car Pts. Wnreh—Monarch So a a oa ee 
— ¢eticu Swartz 0. oma i « = isbur _ § hee 
Dele Deere See tae Fagg ee Teer -deathes Schbie—achebler Wau—Waukesha 
mm i7e1a ny x@m—Gemmer al—Kalamazoo = = . Beil est—Westinghouse 
ae rg nitweller H&N—H. & N. Carburetor Oe eet an . ae a & Evans = op «A bg ee 
-to—Dyneto v-H—Keystone- e _— . : : 
Dtrt—Detroit Press. Ot, Beane--Btecrtece King-—Kineston N.A.—North American Smth—A. 0. Smith Wol—Wohlrab 
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\ ; | 
| FRAME TIRES | | ENGINE 
| _ a 
3 | | = | | l 
2 s 3 Size in Ins. 5 | COOLING IGNITION ELEC. SYSTEM GOVERNOR 
rr) = = a o | 
a | & ——— | Ss As 3 
Name and Model a a | a - 2 2= 5 
ev a 3 a —~ e © - | 
a s = © rs e 7 Ce Sc3 2 “ Radiator $ a 
2 = 4 4 3 a & a an oS 4 5 
e| FS |Z) 2 s |e | = = m = be Z| 5 2 e | = ° eo | 3] ° 
= z | 3 az |2| 5 —E/2)2)/ 8) 2 |S?) 2 le 
= 3* oO} $/e| 8 |" | 2 \4 elseilsile| = E 
3 i=) 
oO = 4 wal 5s $B 
s = 50 ls tw | 
Zz oO | 
—————— —_ | | —> | yp = —_ | ———— — | —— | — —— | > OY | | —— | FOO ) OOO ee | or 
Selden. ... JWB&JWBL} 2 150 |P&B. .|p-stl . |s-flex.|s. .. .|36x4 36x7 wd.. .|4-4$x5 4-27 .2 4 |cent _|Bush.|fin-est. . .|sing..|Bosch.|fix. . .|s&l. . . -E. sent..| Pierce... | notor 
GEER. .. 52 2ce0ee NL} 33 164 |P&B. .|p-stl. |s-flex.|s. . . .|36x5 36x5d_ |wd.. 4-4}x5}-32.4 2 cent... .|Bush.|fin-cst... .|sing..|Eismn }hand.|s&1. . . N-E. cent... Pierce.. .| motor. 
ER cntaswncess DL| 5 170 |P&B. .|p-stl. |s-flex.|s. . . .|36x6 40x12 | 0-s.. .|4-4}x5}-32.4 2 |cent. . .|Bush.|fin-est.. .|sing..| Eismn |hand.|s&l. . N-E cent..| Pierce. . . (motor 
Seneca. a 108 |Savg..|p-stl. |s-flex.|pnu. . }30x3} 30x34 |wd.. sd 4-34x4}-15.6 4 |ther....|Fed..}cel-pst.. ./sing.. Remy.|hand.|sl&i...|Al-Ch.|... .|none.jnone... .}none 
fervice.......--+:- 320| 1 |$2,100]137 jown...|p-stl.|flex. .|s. . 34x3$ |34x5 wd..| Bi £-3}x5}$-19.6 4 ‘ther... .|Long.|fin-cst. . .|sing..|ismn hand.lopt...|West..| 120)none.|none... none. 
Gervice........-+++- 340| 2 | 3.000]160 jown...|p-stl. |flex. ./s. . 36x4 |36x7__— | wd. t-4}x5}-29.0 4 |cent. . .|Long.|fin-cst. . .)sing.. Eismn |hand.lopt. . .|West..| 140|:ent..) Duplx. motor 
Ce errs .370| 34 | 3,900)171 jown p-stl. |flex. .|s.. 36x5  |36x5d_ |wd.. t-41x5}-29.0 4 Icent. . .|Long.|fin-cst.. .jsing.. | Kismn hand.|s&l-2..}West*.| 140}cent..|Duplx. motor. 
athe... 375| 3} | 4,200|171 Jown... p-stl. |flex. .|s... .|36x5 36x5d_ |wd.. {-4}x6 -32.4 4 |eent. . .|Long.|fin-cst. . .|sing..| Eismn jauto. 3&1-2..|West*.| 140)cent..| Duplx.. motor. 
Service... .. 400) 5 5 ,000|1714jown... p-stl. |flex. .|s. . 36x6 10x6d |c-s.. t-4}x6 -32.4 4 leent. . .| Long.|fin-cst. . . |sing.. Eismn Jauto . |s&l-2..|West*.| 140|cent..| Duplx. motor. 
abaw... .M-3) 2 2,700|153 |Smith. p-stl. jrigid. |s. . 36x4 36x6 wd.. 4~4}x5}-27.2 4 |cent. . .| Long. fin-cst.. . sing.. Bosch. auto.|none. .|none. .|none}cent..| Pierce... motor. 
MME. cocieveress os | 1 | 2.400]144 |Prsh. .|p-stl. |s-flex.|s. . 34x34 |36x5 | wd. -}4-45x5}-27.2 4 |cent. . .|Mod.|fin-est.. .}sIng..|Eismn /fix. . .)none. . jnone. . jnone cent..|Pierce.. .| motor. 
MG. < ccvecascusss Hi 14 | 2,700|144 |Prsh. .|p-stl. sflex./s....|34x4 |36x6 | wd..| Con.. t-44x5}-27.2 4 \cent. ..|Mod.|fin-cst... . |sing.. |Eismn |fix. . . none. .|none. . jnone|cent.. Pierce... . |motor. 
Signal... .-...----++:3] 2 | 3,100}150 }Prsh. . p-atl.|s-flex.|s....|34x4 [36x83 |wd.. ‘}4-44x51-27.2 | 4 |cent. . .|Mod./fin-cst... . sing. Eismn |fix. . .|none. . none. .|none| sent..| Pierce... motor. 
Seah... s ccsccees M\ 3} | 4,100]168 |Prsh. .|p-stl .|s-flex.|s. . 36x5 |t0x5d wd... .|4-4}x53-32.4 2 |cent. . .|Mod.|fin-cst... .|sing.. | Eismn |fix. . . none. . jnone. . jnonc}cent.. Pierce... .| motor. 
Signal....... “777 RL 5 | 5, 100)180 | Prsh. p-stl. |s-flex.|s. . . ./36x6 10x64 jw. [4-46 -36.1 2 \cent. . .|Mod. |fin-est.. . |sing..|Hismn }fix. . ./none. . {none. . jnone SS ee motor. 
Standard........---- 76| 2 | 2.8001140 lown...|rol-c. |s-flex.|s. . . .)36x4 36«6 | w.. |4-44x5 t-27.2 4 cent. . .|Long.|fin-est.. .|sing..|Eismn |fix. . .Jnone. . none. . jnone|cent.. Pierce... jmotor. 
OS 66| 3} | 3,675|160 |own...|rol-c. s-flex.is....|36x5 |36x5d wd. ; $-4}x5}-32.4 2 icent...]..--. fin-est.. .|sing.. | Eismn jauto. jnone. . |none. . |none ent... Pierce. . .|motor. 
Standard........-+++ 86| 5 | 4,650)160 jown rol-c. |s-flex.|s....|36x6 | 40«51 wd.. 7 $-45x5}-32.4 2 |cent...]..-.. fin-cst.. . |sing..|Eismn jauto. none. . |none. . /none cent..| Pierce. . . | motor 
| er C| 2 | 27500|115 Jown...|rol-c. |s-flex.js. ... 38x5 |40x4td |c-s.- [4-49 x5 1-27. 2 4 |cent. . .|Bush.|cel-sht. .|sing.. Eismn jauto.|......|..---- _. .Jeent..lown... . .|motor. 
Stele... ....scccsees Bi 3. | 3,000|127 jown...jrol-c. gflex.is....|38x6  |40x5d |°-s.. ..|4-5 X9 -40.0 2 jcent Whit.|cel-sht. .}sing.. Eismn jauto.|...... .|cent..Jown.....|motor. 
RRR EES BA| 4 | 3.500|127 |own...|rol-c.|s-flex.|s. . . .|38x6 10x5d_ |c-s.. .|4-5 x5 —40.0 2 |cent. . .|Whit.|cel-sht. .|sing..|Eismn jauto.|...... cent..|own... . .|motor. 
Steele. ......-0-0-++% A) 5 | 4,000|127 jown...|rol-c. s-flex.|s. . . .|38x7 40x6d {c-s.. 14-5 x5 -40.0 2 \cent. . .|Whit.|cel-sht. .|sing..)Hismn jauto.|...... ..{eent..Jown.....|motor 
GE... <0 oe ccccncees 21 | 3,300|156 |Smith.|p-stl. flex. .js.... 36x4 |36x4d |wd* .. |4-44x51-29.0 9 \cent.. . .Jown..|cel-cst.. .|sing..| Eismn |hand.|Itg.. . . ‘leent..|Wau.. . .|motor. 
en | 33 | 4,325|162 |Smith.|p-stl. flex. .|s....|36x5 |40x5d |wd* .|4-4}x6}-29.0 2 lcent. . .Jown..|cel-cst.. .|dual..] Eismn |hand.|Itg....]...--- _lcent..| Wau... ./motor. 
Sterling. ......-++9-++ | 5 | 5,100|168 |Smith.|p-stl. |flex. .|s...- 36x6 |40x5d jwi* .. |4-4}x61-35.1 2 lcent. . .Jown..|cel-cst.. .jdual..]ismn |hand.|Itg....]....-- cent..| Wau... .|motor. 
DOME pccccovesccens | 7 5, 609|168 |Smith p-stl. |flex. .|s.... 36x6 40x74 |e-s.. i 1-4?x6$-36. 1 2 |cent own.. |cel-cst.. . }dual..| Eismn hand.|itg....]...--- .leent..| Wau... .}motor. 
Stewart. 6| 2 950|110 |Prsh. .|p-stl . |s-flex.| pnu.. |32x4 32x4 | wi. | 4-3hx4 5-15. 6 4 |ther... .|Fed..|fin-est.. .)sing..|Blng...fix...}....-.)---2--Jeoes[errs ees ss 
SE. c cccesetuese | 1 | 1,575|130 |Hyd. .|p-stl . |s-flex.|s*. .. 34x34 |34xt = |wi.. | t-3}x5 -19.6 4 |ther.. ..|Bush.|fin-cst.. .|sing..|Blng...}fix...].....-f.---2-Jeseeferee 
DL. ocactoxcueses 9} 14 | 1,975)140 Hyd. .|p-stl. |s-flex.|s....]34x35 |34x5 wi..| Con..|4-3}x5 -22.5 4 |ther.. . .|Bush.|fin-cst.. .|sing..|Blng...|fix...]......J.-----]-se-[oo a sf 
Stewart. ...-cccccers 7| 2 | 2.575|156 |Hyd. .|p-stl. 3-flex.|s... .|34x4 34x4d |wd..| Con.. t-4}x51-27.2 4 |cent Bush.|fin-cst.. .|sing..|Blng.../fix...]...... _leent..| Pierce. . .|motor. 
Studebaker.......-- SFi 4 |......|112 jown p-atl. |s-flex.|pnu. . 35x44 35x44) |wi.. .. |4-3 5x9 —24.2 4 lcent. . .|McC.|cel-pst.. .|sing..|Remy.}hand.|sl&i-2. Wag. .|none : ae aes 
Studebaker.....----- 7\ 1 "1125 Jown.. .|p-stl. |s-flex.|pnu.. 35x5 |35x5 wi. . [4-3 4x5 -24.2 4 |cent.. .|MecC. cel-pst.. . sing..|Remy. hand.|sl&i-2. |Wag. . |none|cent..|Pierce. . . motor. 
Sullivan. .....-------F} 14 | 2,350 129 Jown...|rol-c. |s-flex.|s. . . .|36x3 36x5 |wd..| Buda 4-33x4}-22.5 4 |ther.. . .|Bush.|fin-sht.. .|sing..|Bosch.|fix...]......|..-. - ae! 
Gellivan.....-scerces E| 2 | 2,850)150 |P&B..|pst... a-flex.is....|36x4 |36x6 "| Bada | $-3 }x43-22.5 4 |cent. . .|Bush.|fin-sht.. .|sing..|Bosch.|fix...]....--]-..-+- ae ae beet si 
Superior. .....-..++++ Al 1. | 1.600|124 |Save*.|p-stl. |rigid. p&s*.|34x3) |34x4 -.| own..|4-35x5 -19.6 4 |ther... .|Idl...|z2-t-sht..| sing..| Kismn |hand.|none. . none. . jnone}suc. Mnrch. .|motor. 
Superior. ......---+> "Cl 2 | 2,200)144 |Save*. p-stl. |rigid. |s. .. .|26x4 36x6 ..|Own.. sig 22.5 4 |cent. . .|Idl...|zz-t-sht..|sing.. | Kismn hand.|none. .|none. .|none|suc. .|Mnrch. .|moter. 
~ a’ 
4 
| 1,100|110 |P&B. .|p-stl. |flex. pnu.. (35x43 |35x4} ..|4-3}xd -19.6 4 |ther Bush.|fin-sht.. . |sing.. |Bosch.|hand.|none. . none. . |none)none. |none. . . none 
1} | 2,075|135 |P&B..|p-stl.|flex. .js. --- 36x34 |36x5 -|Con..|4-3x5t-22.5 4 lcent. . .|Bush.|fin-sht.. .|sing.. |Bosch.|hand.|none. . jnone. . |none ent..| Pierce. . . | motor 
2 | 2,750|148 |P&B n-stl. |s-flex.|s. . . .|36x4 36x3}d | Con... |4-4$x5t-27.2 4 |cent Bush.|fin-sht.. .|sing.. Bosch .|hand.|none. . |none. . |none|cent..| Pierce. . .|motor 
3$ | 3,600)160 jown. rol-c.|seflex.|s....|36x5  |36x5d -| Con... }4-45x5 3-32. 4 2 cent. . .jown.. fin-est.. .|sing.. |Bosch .|hand.|s]&i-2. West..| 150|cent..|Pierce.. .|motor. 
5 | 4,650|168 jown...|rol-i. rigid.|s....|36x6  |40x6d Con..|6-3x5}-33.7 3 |cent Bush.|fin-sht.. . |sing..|Bosch. hand.|sl&i-2.|West..| 160|none. |none. . |none.. 
6 |.4,850|168 jown...|rol-i.. rigid.|s....|36x6 40x12 Con..|8-33x5}-33.7 3 |cent Bush.|fin-sht.. .|sing..|Bosch. hand.|sl&i-2.|West..| 160jnone. jnone none. 
33 | 4,300|162 |P&B p-stl . |s-flex.|s. . 40x5d Buda | 4-4}x6 -32.4 4 lcent...|Per. .|za-t-est..|sing..|Bosch. hand.|Itg.. . .|Bosch .|cent..} Duplx.. .|motor 
6 5 150/156 |P&B. .|p-stl. |s-flex.|s. . 40x6d Buda | +-43x6 -32.4 4 lcent. . .|Per. .]zz-t-est. . |dual..|Bosch. hand.|Itg.. . .|Bosch. ent..| Duplx.. . motor 
2 | 2.750\146 |Dtrt. .|p-stl. |flex. .|s. . 36x7 ..|Gon.. | 4445-27. 2 4 |cent.. .|own.. z2-t-cht. .|sing.. |Bosch.}hand.jnone. . |none. . none sent..| Pierce... |d-s.. . 
MK, «  ccensxexeenes S | 2.201s t...2-: rol-c. |s-flex.|s. . 34x5 Gray.|4-3}x5 -19.6 4 |ther... .|Eur..|cel-sht. . |sing..|Koko../hand.jnone. . none. . jnonejnone. }wone. . none. 
Transport Tractor.....N) 5 | 2 750| 80 gt eet “Ye 34x4d .. |4-33x5 -22.5 4 Ither....|...--]..------|sing.-|Bosch.|fix...].....- wi suc. .|Mnrch. .|motor. 
Triangle.....----++-- ‘ 14 | 2,185)144 rol-c. \s-flex.|s. . 34x6 Wau. |4-3}x5t-22.6 4 lcent. . .\Per. .|zz-t-pst..|sing.. | Eismn |fix. . .{none. . |none. . jnone|cent.. Wau... .|motor 
Rc csccceseeses B| 2} | 2,375|152 |Smith.|p-stl s-flex.|s. . 36x7 Vis. 6 4 |cent. . .|own..|fin-c-a.. .|sing.. | Kismn hand.|none. . |none. . jnone|cent..| Duplx. | duplex 
U.S _.E| 2} | 2,800|144 jown... rol-c. |flex. .|s. . 36x4d * 2 4 lcent.. .|Long.|fin...... sing..|Eismn a RS: Seer .. .Jeent..| Pierce. | motor. 
SSE, cccneeewaneur’ H| 2} | 3,250)144 jown rol-c. |flex. .|s. . 36x4d * 2 4 |cent. . .|Long.|fin-cst.. .|sing..|Eismn OS Re eee hee cent..| Pierce... |motor. 
D} 3} | 3,500)162 jown rol-c. |flex. .|s. . 36x5d ’ A 2 \cent. . .|Long.|fin-cst.. .|sing..|Eismn |hand.}......]-.--+-|--- cent..| Pierce. . . }motor. 
er J) 34 | 3,950)162 jown rol-c. |flex. .|s. . 40x5d ia 4 2 |cent Long.|fin-cst.. .|sing..|Eismn | Ee See cent. - motor. 
BL M..« cuskseceseseees K} 5 4,850|168 jown rol-c. |flex. .|s. . 40x6d a’ 5.1 2 cent. Long.|fin-cst.. ./SIng.. Eismn jhand.|......]....--|---- cent..| Wau motor. 
United... ...--eesee AX] 14 |......|183 jown p-stl. |flex. .|s. . 36x6 f +-22.5 4 |cent. . .|GtO.|fin-cst.. ./sing.. Kismn |hand.|opt...jopt...|.--- ent..|Simpl. . .}motor. 
United. .....--0+-+: BE) 2 |... 148 |own...|p-stl. |flex. .|s. . 36x7 2 tx5$-29.0 4 cent. ..|GO.|fin-cst.. .|sing..|ismn |hand.)......]..---- ent..|Simp!. | motor. 
Walled... ..c-ccoceee X! 3} 160 jown...|p-stl. |flex. .|s. . 36x5d B ida |4-4}x6 -32.4 4 |cent G-&O.|fin-est.. .|sing..|Eismn }hand.|......]..-+--]-++- cent..|Simp!. . | motor. 
United... ..ccccccese 2 ae 160 jown...|p-stl. |flex. .|s. . 40x6d Burda |4-4}x6 -32.4 4 |cent. G&O.|fin-cst.. .|sing..| Eismn "| 2 ee cent..|Simp! . .|motor. 
Universal.......----- ' 2. ae kee p-stl. jrigid. 34x5 Bada | -33x5}-22.5 4 |pist. Long |fin-cst.. .|sing..|Rismn |hand.|Itg....]...--- _..Jsue. .|March. .|motor. 
Universal .......----- D| 2 .1132 p-stl ee 36x4d own..| #-4$x55-29.0 4 lent... ./Long.|fin-cst.. .|sing..] Bismn |hand.|Itg....]....- .jnone suc*..| Mnrch*. |motor. 
Universal i © | Rewer 156 rol-c ae 36x5d Buda | 4-4}x5}-29.0 4 \cent. . .|Long.|fin-cst.. . |sing..1 Eismn |hand.|Itg....].-.--- none|suc*..| Mnrch* jmotor 
| 
Cie. cocceocssesee 25B) 2 | 2,950)150*|.-..--|.---- ' -|s. 36x7 Con..|4-44x5{-27.2 G  ccnccalescvshes secon sing..|Bosch.|hand.}......].--+-- “5 |oent. Pierce. | moter. 
' 
| en ee 
ABBREVIATIONS—Types of Construction 
. -ylinders cast, 3 in fin-pst—finned tube cere, jst—unit with jackshaft r—right sq-t-sht—square tub< core. 
Othe OP rndships : "wnrece : pressed steel case 1—left r-ax—unit with rear axle sheet case 
auto—automatic cylinders cast, 1 singly fin-sht—finned tube core, 1&c—left and center rng-cst—ring core, cast stk—stock 
bev l—bevel d-d—dry disk sheet case sa eer mong case gu b-f—sub-frame 
c—center d-p—dry plate fix—fixed 1-b—loose bal rol-c—rolled channel suc—suction 
e&1l—center and left d-rd—double reduction flex—fiexible it oe rol-i—rolled I-beam s-bev—spiral bevel 
c&s—cushion and solid d-s—driveshaft fric—friction met ee _——— r-rd—radius rods ther—thermo-syphon 
cent—centrifugal elec—electric =.p.—gear pump mtr—unit with motor selec—selective sliding gear tor-a—torque arm 
o-a—cast steel ext-d-s—external driveshaft grav—gravity opt—optional s-tlex—semi-flexible t-t—torsion tube 
e-a—cast aluminum ext-f-w—external front gzset—gearset a, . oil stg—starting unt-x—unit with axle 
ecl-ent—cellular core, wheels hyd—hydraulic pist—p | on pump s&i—starting and lighting vacm—vacuum 
cast case ext-g—external gear ind-c—individual clutch plan—p a s,1&i—starting, lighting and wd—wood — 
eel-pat—cellular core, ext-jst—external jackshaft int-d-s—internal drive- pnu—pneumatic ignition w-d—multiple disk in > 
steel case ext-r-w—external rear shaft pres—pressure s 1&i2—starting, lighting worm—top worm 
oel-sht—cellular core, wheel int-f-w—internal front pros—progressive sliding and ignition, two-unit w-p—wet plate 
sheet case fab—fabric wheels p-i-c-a—plain tube core sing—single zz-t-cst—zig zag tube core 
ehn—hbain fin—finned tube in-g—internal gear cast aluminum case *  g—solid cast case an 
eylinders east, 2 in fin-c-a—finned tube core, in-g-4—internal gear drive p-t-cest—plain tube core, s&c—solid and cushion gz-t-pst—zig zag tube 
pairs cast aluminum case on 4 wheels cast case spea—springs pressed steel case i 
eylinders cast, 4 in fin-cst—finned tube core, int-r-w—internal rear p-stl—pressed steel aq-t-est—square tube core, sz-t-sht—sig-erg to 
pheok cast case wheel p&s—pneumatic and selid cast ‘rea core, sheet case 
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ENGINE TRANSMISSION BRAKES CONTROL UNIVERSALS 
SPEED FUEL SYS. | CLUTCH GEARSET FINAL DRIVE) ¢ z S — 
s/s] | = 
= 3 4 § So be Name and Model 
“ i 4 = S 4 3 = 3 2 = 
s.js.| = | 3 ~3 | « ai/3s/s%sb& rifts sie < 
<i i. ce - e e = 4 2 © | e = e 3 s n z a an 
3 Sa 2 = = GI 5 Gs $ ° = o 3 > 2 “4 
exits; § | SIFlSZl Fl eile lae l/r] eye] es] s zis 
= |& a i a 2 & - a 
| os 
oC 
—_- ——_— —__=_— _ =—— ———— ~ ————]| 
1,295} 20 |Stmbg../grav..j|d-d...|B-Lipe. |selec. ..|B-Lipe. |mtr... 4 |worm.|Timkn 9.25)spgs. ..|spgs...|Perf. . . /int-r-w. |int-r-w. |r... .|Jacox.|c....|metl Spicer. . 
1,295, 11 |Stmbg..lgrav../d-d...|B-Lipe. selec. ..|B-Lipe.|mtr... 4 |worm.|Timkn.| 10.33jr-rd....|spgs...|Perf. . .int-r-w. |int-r-w. |r... .|Ross..}c....|metl. . .|Spicer.. 
1295] 11 |Stmbg..|grav..|d-d...|B-Lipe. |selec. . .|B-Lipe. jamid. 4 |worm.|Timkn.} 13.66jr-rd... .|spgs Perf. . . |int-r-w. jint-r-w. |r... .|Ross..]c... .|metl Spicer. . 
9900} _. .pSchblr..}vaem..}d-d...|Dtrt...|selec...|Dtrt...}mtr... 3 |bevel..j|Adams.| 4.25/spgs...|tor-a ../Cant.. .int-r-w. Jext-r-w.|I... .|Ditw..}Jc..../metl...|Univ... 
1.400} 16 |stmbg..|vacm..Jd-d...|Fuller..|selec...]Fuller..{mtr...] 3 |worm. Timkn.| 7.75)spgs. . .|spgs...]...... int-r-w. jint-r-w. |I....|Ross..jc....!metl.../Arvac.. 
1,100) 15 |stmbg..igrav..|d-p...|/B-Beck.|selec. . . B-Lipe. amid.. 3 |worm.|Timkn.} 7.75|spgs...|spgs...]...... int-r-w jint-r-w. |]... .]Ross..}c....|metl*. .}own*... 
1100} 13 |Stmbg..}grav..|d-p...|B-Beck.|selec. . . B-Lipe. |amid.. 4 |worm./Timkn.| 8.75|spgs...|spgs...]...... int-r-w |int-r-w.|l....|Ross..jc....|metl*../own*... 
: 1,000 13 |Stmbg../grav..]d-p. . ./B-Beck.|selec. . .|B-Lipe. |amid. . 4 |worm. Timkn. ea ee ee int-r-w. |int-r-w. |... .|Ross..]c....{metl*. .]own*... 
1/000 11} |stmbg..]grav..}d-p. . ./B-Beck.|selec. . .|B-Lipe.jamid. . 4 |worm.|Timkn.| 10. 2i)r-rd Ee eee int-r-w. |int-r-w. |]... ./Ross../c..../metl*. .}own*.. .|S 
; 1,275 16 |Zenith..}grav. .}d-d. . .|/B-Lipe. |selec. . .|B-Lipe.|/mtr... 3 |worm. Timkn. 8.5 |spgs...|spgs...|Perf. . .|int-r-w. Jint-r-w.|]..../Gem..|/c....]metl... Spicer..|Sh 
‘ 1,085 15 |Stmbg..}grav..jd-d.. .|/B-Lipe. selec. . .|B-Lipe. jamid.. 4 |worm.|Timkn.| 7.7:J}r-rd..../spgs.. |Perf*. . int-r-w. |int-r-w. I... .|Ross..jc....|metl...|Spicer.. 
: 1,300} 15 |stmbg..Jzrav..|d-d.. .|B-Lipe. |selec. . .|B-Lipe. |amid. . 4 |worm./Timkn.| 9.25jr-rd....|spgs...|Perf. . . jint-r-w. Jint-r-w.|I....|Ross..|c..../metl. . .|Spicer. 
j 1,300} 15 |stmbg..}zrav..|ded...|B-Lipe. |selec. . ./B-Lipe. |amid.. 4 |worm.|Timkn.| 9. 25jr-rd....|spgs...|Perf. . .|int-r-w. |int-r-w.|l....|Ross../c....|metl... Spicer.. 
: 1,300] 15 |stmbg..}grav..{d-d...|B-Lipe. selec. . .|B-Lipe. |amid.. 4 |worm.|Timkn.| 12 [r-rd....|spgs Perf. . . Jint-r-w. Jint-r-w.|I....|Ross..|c....|metl. ..|Spicer.. 
: 1,200} 12 |stmbg..jgrav..]-l-d...|B-Lipe. |selec...|B-Lipe.Jamid..| 4 |worm.|Timkn.| 11. 66jr-rd..../spgs...|Perf.. . |int-r-w. jint-r-w. ||... .|Ross..|c....|metl... Spicer... 
: 1.500| 15  |Schblr..| zrav. .Jd-p...|B-Beck.|prog. . . Covert. Jamid..| 3 |worm.|Timkn.| 11.62)r-rd....|tor-a.../Tut.. . . Jint-r-w. |int-r-w.|I..../Ross..|c....|metl.. .|Spicer.. 
: 1,200} 12 |Schblr..|vaem .|d-p.. .|B-Beck.|selec. . .|B-Lipe. Jamid. 4 |worm.|Timkn.| 10.33}r-rd....|tor-a...|Tut... .|int-r-w. |int-r-w.|I....|Gem..|c....}metl. . .|Spicer.. 
, 1,000} 10 jschblr..jvaem..|d-p...|B-Beck.|prog...|B-Lipe. |amid.. 4 |worm./Timkn.| 11.66jr-rd....|tor-a...|Tut... .|int-r-w. |int-r-w. |]... .|Gem. .]c....|metl Spicer. . 
: 1,100 14 |Stmbg..|zrav..|w-d.. .|H-Shawjind-c.. .|Cotta. .ist.. a ee. ee ee ee Ee OR int-r-w.jr....|Gem..|/r..../metl.../own.... 
: 900| 12 |5Stmbg..}zrav..|w-d.. .|H-Shawlind-c.. .|/Cotta. .|jst.. 2 a | ee eee en eee Del... .jext-jst..|int-r-w.|r....|/Ross..|r....{metl...Jown.... 
900} 9 |Stmbg..|zrav..|w-d.. .|H-Shawjind-c.. .|Cotta. .|jst.. S (COR... 10M... 01. sceen ee See ee Del... .jext-jst..|int-r-w.|r....|/Ross..|r..../metl...Jown.... 
¥ 900} 9 |stmbg..| srav..}w-d...)/H-Shawjind-c...|Cotta. .|jst.. 2. el ele ee ee Del... .|ext-jst..|int-r-w. |r... .]Ross..|r....|metl...Jown.... 
. 1,010} 16 |Zenith..|arav..]w-d...|B-Lipe. selec. . .|B-Lipe.|mtr... 3 |worm.|Shel...] 7.7 |spgs...j/spgs...|Shel...|int-r-w. jint-r-w |]..../Ross../c..../metl... Spicer. . 
5 1,000} 13 |Rayfid.|vaem..|w-d.. .|H-Shawjind-c...jown....]/amid.. 3 |worm.|Timkn.| 8.75jr-rd....|spgs...|Mthr...|int-r-w. jint-r-w.|]....]/Ross..|c....|metl... Spicer. . 
"950/13 Rayfid .|vacm..}w-d.. .|H-Shaw]ind-c.. .}own...‘/amid.. 3 |worm.|Timkn.| 8.8 jr-rd....|spgs Mthr.. .|int-r-w. Jint-r-w. |]... .]Ross../c....]metl... Spicer. . 
. 900} 12 |Rayfld.|vacm..|w-d...|H-Shawjind-c...jown....|jst....] 3 |chn...jown....| 10.65)r-rd....]....... Mthr.. ./ext-jst .Jint-r-w. 1... .]Ross..|c....|metl...|Univ.. . 
1,400} 22 |Zenith..Jgrav..|d-p...|Mech..}selec...|/Mech..|mtr... 3 fin-g...|Clark..| 5.8 |spgs...|spgs...|Dtrt. . .|ext-r-w./ext-r-w.]l....]C.A.S./ce....|fab....]...... 
fs 1,200} 20 |Zenith..|grav..|d-p...|B-Beck.|selec. ..|Fuller..|mtr... 3 jin-g...|Clark..| 5.8 |spgs...|spgs...|Dtrt. ..]ext-r-w.Jext-d-s.|]....|Gem..|c....|metl Hart... 
| 1,250} 18 |Zenith..Jerav..jd-p...]Fuller. ./selec...|Fuller..|mtr... 3 |in-g...jClark..) 7 |spgs...|spgs...|Dért...|ext-r-w.Jext-d-s.|l..../Gem..jc....|metl...|Hart.. 
| 1,100} 14 |Zenith..Jgrav..|d-p Fuller. .|selec. ..|Fuller..jmtr... 3* Jin-g...|Clark..| 8.15}spgs. . .|spgs. . .|Dtrt. . . |ext-r-w.Jext-d-s.|l..../Ross..jc....|metl...|Hart.. 
; ae .|Schblr..|/vacm..}vone. .jown... .|selec...Jown... .|r-ax.. 3 |bevl...jown... 4.6 |r-rd....|tor-a...}own... .|int-r-w. |ext-r-w.|l....|Gem*.|c..../metl...Jown... 
r. 960| 20 |Schblr..|vacm..}cone. .|own....|selec...Jown... .|r-ax.. . 3 |bevl...jown.. 5. |rerd....|tor-a.../own.. . .int-r-w. jext-r-w.|l....|Gem. ./c....|metl own... 
is, ..)Stmbg..]grav..jcone. .|Hart...|selec. ..|Covert.|amid.. 3 |worm.|Timkn.} 8.5 |spgs...|spgs...|Merl...|int-r-w. |int-r-w. |]... ./Ross..]c....|metl...|Hart.. 
4 es | ..|Stmbg..}vacm..}d-d.. .|B-Lipe. |selec. . .|B-Lipe.|mtr... 3 |worm.|Timkn.| 7.75|spgs spgs...|Shel...Jint.....]int.....]1....]Ross..Je..../metl Blood. eae 
. 1,200) 16 |Stmbg..}vacm..jd-d...}Fuller..jselec.. .|Fuller. .{mtr... 3 jin-g...)Torb...} 7  |spgs...|spgs...)Tut... .|ext-r-w.lint-r-w.|I....]C.A.S.]c..../metl...|Arvac. . Superier............. A 
1,300} 15 |Stmbg..j/vacm..jd-d.../Fuller..|selec...jFuller..jmtr...] 3 jin-g.../Torb...| 9  |spgs...|spgs...|Tut... .]ext-d-s. |int-r-w.|I..../Ross..|c....|metl...|Arvac RC socescccccad Cc 
r. | 
....|.....,|Sehblr..]grav..]cone..|Detrt. .|selec...)/Detrt..|mtr... 3 |in-g...|Russl...) 6.8 |spgs...jspgs...|Kal... .Jint-r-w.jext-r-w.|I....|Lavn..|c....|metl Se Oe |. 
1,000) 12.5 |Sehblr..}grav..Jd-d...|Fuller..jselec...)Fuller..jmtr...} 3 |worm.|Shel...} 8.6 |spgs...|spgs... Kal... . /ext-r-w.|int-r-w. |I Ross. .|c....|metl Acme..|Tiffin............. GW 
7. 1,000) 13 |Schblr..}crav..}cone. .|Hart...|selec...|Covert.Jamid..}/ 3 jworm.|Timkn.| 9. 12/r-rd....|spgs. . .| Kal... . int-r-w. |int-r-w. |I Ross..|c....{metl...|Acme..|Tiffin............. MW 
or. 1,000} 9 |Schblr..|grav..jd-p...|B-Beck.|selec. . . Covert amid.. 3 | worm Shel. .-| 11.7 [r-td... .|spgs.. .|Kal....lint-r-w. Jint-r-w. |]... ./Ross..Jc....|metl...|Acme..|Tiffin........./ 77". PW 
or 1,000! 10 |Schblr..]grav..}d-p...|B-Beck.|selec. . .|Covert amid. 3  |worm. Shel. .-| 11.7 |rerd....jspgs...|Kal.... int-r-w. |int-r-w. 1... .]Ross..]e....}metl Acme. .|Tiffin............. RW 
‘Ss 1,000} 9 |Schblr..|grav..|d-p.../B-Beck.|selec. . .|Covert.|amid.. 3 |worm.|Shel...| 13 |r-rd....|spgs...|Kal... . |int-r-w. Jint-r-w. |l....|Ross..|c....|metl || rr Sw 
. 1,000) 16 |Stmbg..}zrav..}d-p...|B-Beck.Jind-c...|Cotta..jamid..} 3 |in-g.../Clark..) 8  |r-rd..../spgs...|Shel. . . }ext-rew.|int-r-w. |I Lavn..|c....jmetl...|...... “ee Transport 
or. 1,000} 12 |Stmbg../grav..|d-p...|B-Beck.|ind-c...|Cotta..|amid.. 3 fin-g...|Clark..} 11 r-rd....|spgs...|Shel... int-r-w. |int-r-w. |] Lavn..|c....}metl...]....... Titan...... Heavy Du 
of. .....| 15 [Stmbg..Jgrav..}d-d...|Fuller. .jselec...|Fuller..|mtr... 3 |worm./Timkn.| 8.5 |r-rd....|tor-a...|Dtrt.. .|int-r-w. jint-r-w. |] Ross. .jc....|metl...|Spicer..|Tower........... °.. 3 
ae 1,500) 15 |Carter..jgrav..|d-p...|B-Beck.}selec...|Cover..jmtr...] 3  Jin-g...|Russl 8.2 |spgs. . .|spgs. . .| Dtrt. . . }ext-r-w.]int-r-w. |I Ditw..jc....}metl,..|Arvac..|Traffic................ 
e. ; 12 |Zenith..Jgrav..|d-d...}. Don See mtr.. 4 |worm.|.......]...... an et eee Ue ae es (nee + \,-+]......-]Transport Tracter.....N 
‘or. 1,350} 18 |Stmbg..jzrav..|d-d...|Fuller..|selec...|Fuller..jmtr... 3 fin-g...|Clark 6.8 |spgs.. .|spgs Dtrt. . .jext-d-s. |ext-r-w.|1..../Gem..|c meti:..|Univ...|Triangle............. 
tor | 
1,100! ..|Sehblr..|grav..|d-d...|Fuller..|selec...|Fuller..|mtr...] 4 |in-g.../Russl..]| 7.8 |spgs...|spgs...|Mthr.. ./ext-r-w.lint-r-w. |r... .|Ross..|c met! ..|Univ...|Union............... B 
sles 1,160). .....]Stmbg..}grav. .|cone. .|Hart...ind-c...|Cotta..Jamid..} ‘3 |chn...Jown....] 8.16}r-rd....]....... Tut... .jext....int-r-w. |]... .]Lavn..|c eae Sel eS Sr en: E 
tor. 1,160) .....)Stmbg..}grav..jcone. .|Hart...|selec. . .|B-Lipe.|amid. 4 |worm. |Shel. 7.75|spgs. . . |spgs Shel. . . jint-r-w. |int-r-w. |]... .|Lavn..|e BE 5s MWe resis eveesicec H 
tor. 1,090|......|Stmbg..}grav..}cone. .|Hart...|selec. . .|B-Lipe. |amid. . 4 |chn....Jown 8.O0ljr-rd....]...... Tut... .Jext....Jint.....]1 Lavn..|¢ os OR Bee | eerie D 
tor. 1,090)....../Stmbg..}grav..}cone. .|Hart.. .|selec. . .|B-Lipe. |amid. . 4 |worm. Shel. 10 .25|spgs. . .|spgs Shel. 5c NING os's-s ING gc ol Lavn..|c met... [BIOOd* N.S. oo. cesccccccese J 
tor. 950)......|Stmbg..}grav. .|d-p. . .|B-Beck.}selec. . .|B-Lipe. jamid.. 4 |worm. Shel 8.75)r-rd... .|spgs...|Shel...Jint.....Jint.....}r Lavn..|c metl.../Blood*.|U.S.........0 007" 
tor. 1,078} 15 |Stmbg..jgrav. .|/d-d.. .|B-Lipe. |selec. . .|B-Lipe.|mtr... 3 |worm. Shel. 7.7 |spgs...|spgs...]...... int-r-w. |int-r-w. |] Ross. .|c metl Blood. .|United............. AX 
ytor. 1,007} 14 |Stmbg..|grav. .|d-d...|B-Lipe. |selec. . . B-Lipe. amid. . 4 |worm.|Shel. (ei 2) ae a int-r-w. |int-r-w. |I Ross. .|c metl Blood. .|United............. BX 
itor. 1,055} 13 |Stmbg..|grav. .|d-d. ..|B-Lipe. |selec. . . B-Lipe. jamid. . 4 |worm.|Shel...| 8.7 |r-rd....|spgs...}...... int-r-w. jint-r-w. |1 Ross. . |e metl Blood. .jUnited............. cx 
tor 1,033} 12 |Stmbg..|grayv..jd-d...|B-Lipe. selec. . .|B-Lipe. |amid.. 4 |worm.|Shel...] 10.25)r-rd... .|spgs. e+ + fint-r-w. jint-r-w. {1 Ross. .|¢ metl...|Blood..|/United............. vx 
otor. 1,160! 15 |Zenith..|grav..jd-p...jown....|selec.../own..../mtr... 3 |worm.jown....]..... r-rd....|tor-a...|Kal... .Jint-r-w. |int-r-w. |I JS See eae eae Universal.......°.... G 
tor. 1,100} 12 |Zenith..|grav..{d-d...Jown....|selec. ../own....jamid.. ss ee eee - 2 eee Kal. . jint-r-w. |int-r-w. |r ik ee See eee Universal............ D 
otor. 1,000; 12 |Zenith..Jcrav..|d-d.../own....}selec. ..]own....|amid.. i. oe ey Se Kal. ...]int-r-w. Jint-d-s |r | ee ee Seema Universal et 
otor 
1,008) 18 |Stmbg..}vacm..|d-p...|B-Beck.|selec. . .|B-Lipe. jamid.. 4 |worm.|Timkn.}| 7.7 |spgs. ..|spgs Mthr.. .|int-r-w. Jint-r-w.|..... eS ee, (eee a | 25A 
oter. Ai 
— ABBREVIATIONS—Makers of Parts 
*Other Options Dtrt—Detroit G.& M. Co. Hays—Hayes Lau—Lauraine Nlite—Nicolite Spltf—Splitdorf 
OF, -K—Atwater-Kent Dtrt—Detroit Stl. Spng. Her—Hercules Lavn—Lavine Penn—Penn Spring Co. Stan—Standard Radiator Oo 
Al-Ch—Allis-Chalmers Duplx—Duplex Hig—Higgins LeR—LeRoi P&B—Parish & Bingham Stand—Standard Steel F 
Aut-l—Auto-Lite E&M—English & Mersick Hol—Holley Lgt—Light Foundry Per—Perfex Spring Co. 
B-Beck—Borg & Reck Eismn—Fisemann H-Shaw—Hele-Shaw Ligt—Liggett Perf—Perfection Stewrt—Stewart 
B-Lipe—Brown-Lipe Emp—DPopire H-S—Hersche!1-Spillman L-N—Leece Neville Prsh—Parish Stlg—Sterling 
Blng—Berling Ins—Ensign Hyd—Hydraulic Lyc—Lycoming R-T—Rome-Turney Stmbg—Stromberg 
rem—Bremer Eur—Eureka Idl—Ideal Marvi—Marvel Rayfld—Rayfield Sundmn—Ssunder 
Can—Candler Fed—Fedders Ind—Industrial Equipment Mast—Master Rem—Remy S-W—Spark Wit man 
Cant—Canton-Cleveland Flech—Fletcher Co. MeC—McCord Rowl—Wm. Harvel Row- jy, parks-Withingtop 
CAS—C.A.S. Products Co. Fost—Foster Iron—Iron City MeFar—McFarland lan erm—Thermoid 
Champ—Champion Spng. Franek—Francke J-A—Jackson Radiator Wks. Mech—Mechanics Rugtes—Ruggles Timkn—Timken 
Chegzo—Chicago-Stndrd. G&D—Gray & Davis Jacox—Jackson-Church- Merl—Merrill Russl—Russel Tltsn—Tillotson 
i} Chzo—Chicago Mfg. Co. G&O—G. & O. Mfg. Co. Wilcox **34—Milwaukee Rut—Rutenber Torbn—Torbenson 
On—Continental GBS—Golden, Belknap & Jas—Jamestown Car Pts. Mnreh—Monarch Savge—Savage Arms Tuat—Tuthill 
Conn—Connecticut Swarts 0. Mod—Modine Salsby—Salisbury * |§_Univ—Universal Machine Ce. 
core. fover—Covert S-Rete—Geent tan Fo ta ance Mthr—Mather SchbIr—Schebler Wau—Waukesha 
—Delany em—Gemmer —K: 2 it = Wau 
core. Ditw—Ditweiler H&N—H. & N. Carburetor K-B—Kinsler-Bennett M&E—Merchant & Evans te aera } gap ee apa 
Dneto—Dyneto Co. ‘ Kev-H—Key-tone-Hindley Natl—National kspr—Shakespeare sin 
Dtrt—Detroit Press. Stl. Har—Harrison King—Kingston N.A.—North American Smth—A. O. Smith Wol—Wohlrab 
Dtrt—Detroit Lubrieat. Hart—Hartford Koko—Kokome N-E—North East S-P—Spring-Pereh W-W—Walker-Weire 
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FRAME TIRES ENGINE 
3 | = 
, + 3 Size in Ins. 2 COOLING IGNITION ELEC. SYSTEM GOVERNOR SP. 
7) = = = 
a) % | 5 3 a. 2 
Name and Model 5 3 & . a ‘ 2 r ey é ' : j — 
2 3 rt ee) = a ae pdt 2 rc Radiator by} ae 
Ee} ols|/e;ejele#] - s so is! é e\s 3 ¢ 
= = s | 8 ao 6 ei > |\Fl\ 2/2/81 2/8) 2] 4/2 56 
ih a sz ras) = 2 Ee - = x = s o | & s a sa 
o s GI on 3 rs = 
A = | 8° | aw wi 
= =) 
Velie 26B) 33 |$3,900)172*)......].....].....18.... 36x5 36x5d_ |..../Con.. tage -32.4 ee a AAT sing..|Bosch.|hand.]. . . ......|....]eent..| Pierce... motor 1,21: 
Vim 21| 3 945}108 |Prsh. .|p-stl. wih oy 31x4 -|31x4—s | wd... Jown 4-3 x4} 14.4 4 | ther... .|McC. |cel-pst.. .|sing.. |Spltf..|hand.|Itg....|West..|. 2 Sa seme } 
Vim ..25) 1 2,195} 120 ....|p-stl. |s-flex.Jopt. .|34x34 |34x4 wd. 22.5 4 |cent...|... . |fin-est...|sing.. |Spltf..{hand.|......]..... cent..| Duplx.. . |motor 1,60 
Vim 22| 2 3,465] 142 p-stl. |s-flex.|s....|36x4  |36x6— | wd. 2.5 4 |cent...!McC. |fin-est...|sing..|Spltf..jhand.|......)..... cent..| Duplx.. . motor 1/10 
ee sae s 4,345}175 p-stl. |s-flex.|s 36x4 36x4d_ |wd. 29.0 4 |cent...|McC. |fin-est...|sing..|Spltf..|hand.|......)..... .|cent..| Duplx.. ./motor 1,00 
Mc eceatkeues MO} 3 os 108 |.....-Jrol-c.}.....]s....|40x4d |40x4d_ |{c-s..]own..|4-43x6 ep 4 jcent...|.....|cel-sht...|sing..|..... hand.|none. . none. . |none|cent..|own.... . motor 1,00 
Walter... Fi 5 5,700}140 jown...|p-stl. |flex..|s....|40x7 40x10 {e-s.. }own..|4-43 2x63-% 2.4 2 |cent. . .|own.. |fin-c-a.. .|sing .|Eismn |hand.|sl&i-2.|West.. |none|cent..lown..... motor 1,00 
Watson... "'$-ton “Tractor | 5 4,050} 80 jown...|rol-c.|.....}s....|34x4 36x5d_ | wd.. : 32.4 2 jcent. . .|Fed.. |cel-sht.. .|dual..|Bosch.|hand.|none. . none. . jnone|cent..|Pierce.. .|motor 1,10 
Weir-Sn ith 3} |. 153 jown...|rol-c. jrigid.|s... .|37x7 37x7 wd. 2.4 4 |cent...|Long.|... 86 6S See eee eet ee See be “ 
nite. GBBE + | 2,3001133 p-stl.}..... pnu..|34x44 |34x43 | wd.. 2.5 4 |cent...|..... cel-sht.. .|sing.. |Eismn |hand.|s&l. .. opt none. |none. none hs 
White. . . TBC} 13 | 3,300)145 |......|p-stl.]..... p&s. . |36x4 36x4d_ |wd. ’ 5 7... la cel-sht.. .|sing.. |Eismn |hand.|s&l. . . opt FANE RNR MNS ae 
White..... Ts} 3 | 4,100)174 jown...|.....].....]8....{86x5 [40x5d_ |e-s.. own... /4- Sith 29 8 2 a Se epee oe ee Cee. Se ee See SS See ze 
White. .... TG| 5 | 5,000)174 jown. we celeees |S... {86x6  [40x6d_ |e-s.. ]own.. 4-4ix x53-29.0 4 | cent ae SS ae ae ee, ee ae. ee ee Se ; uy 
White-Hickory H} 14 | 2,400}144 |Smith.|p-stl. |s-flex.|s. ...|36x34 |36x5 wd..|Con. 4-33x5 -22.5 4 |cent...|Chgo cel- -pst.. .|/sing..|Eismn jfix.. .|none..|none.. none cent..}Pierce.. .|motor 1,2¢ 
Wichita. . A\ 1 1,850}144 jown.. .|p-stl. |flex. .|s 36x3 36x4 wd..|own..|4-33x5 -19.6 4 |ther....|Per. . |cel-cst.. . jsing.. |Bosc*.|hand.|Itg....|Bosch.| 125|none.|none....{none.. 110: 
Wichita. . K/ 1 2,000)144 jown...|p-stl. |flex. .|s 36x3-|36x4_—s | wd... |own.. 4-33x5 -19.6 4 |ther....|Per. . |cel-est.. .|sing..|Bosc*.|hand.|Itg....|Bosch.| 125|none.|none....{none.. 1,2 
Wichita. . ..-L} 14 | 2,350)144 Jjown...|p-stl. |flex. .|s 36x34} |36x5 wd..|own..|4-33x5 -19.6 4 |ther....|Per. . |cel-cst.. .|sing.. |Bose*.|hand.|Itg....|Bosch.} 125]none.|none....{none.. 1,3 
Wichita... . B| 2 | 2,500)144 jown...|p-stl.|flex. .|s 36x33 |36x6 |wd..|own../4— 3x x5 -19.6 4 |ther....|Per. . |cel-est.. . |sing.. |Bosc*.|hand.|Itg....|Bosch.| 125}none.|none....{none.. 1506 
Wichita. R| 23 | 2,950)144 jown...|p-stl. |flex. .|s 36x4  |36x7_— |wd..| Wau. |4-33x5}-22.5 4 |cent...|Per. . |cel-est.. . |sing..|Bosc*.|hand.jItg....|Bosch.| 125|I-b...|Wau....|motor 1,2 
Wichita. . ..O} 35 | 3,750)165 jown...|p-stl.|flex..js....|36x5 |36x5d_ jc-s..|Wau.}4-45x5{-32.4 2 |cent.. .|E&M |cel-sht.. .|sing..|Bosc*.|hand.|Itg....|Bosch.| 125|cent..]Wau....|motor. 1,2 
Wichita. ...Q1 5 | 4,600]165 jown...|p-stl.|flex..]s....136x6 |36x6d_ |c-s..|Wau.|4-43x53-32.4 2 | cent E&M |cel-sht.. . |sing.. |Bosc*.|hand.|Itg....|Bosch.| 125|cent..}Wau....|motor. 1,0: 
Wilcox. . Aj l 2,100}128 |Smith.|p-stl. |s-flex.|/p&s. . |35x5 35x5 wd..|Con..|4-33x5 -22.5 4 | ther... .|Long. |fin-cst.. .|sing.. |Bosch.|hand.|none. .|none. . |none|cent..|Pierce.. . (motor. 1,2 
Wilcex . X| 14 | 2,775)144 |Smith.|p-stl. |s-flex.|s. .. .|36x4 36x5 e-s.. }own..|4-44x5 -29.0 2 | cent Long. |fin-c-a.. . |sing.. |Bosch.|hand.|none. ./none. . jnone}cent..|Pierce.. . |motor. Ll 
Wilcox.. ..C| 23 | 3,250)150 |Smith.|p-stl. |s-flex.|s 36x4 = |36x34d |wd*.|/own..|/4~44x5 -29.0 2 |cent. . .|Long.|fin-c-a.. ./sing..|Bosch.|hand.|none. . |none. . jnone|cent..|Pierce.. . motor. 1,11 
Wilcox. . ...D] 33 | 3,950)154 |Smith.'p-stl. |s-flex.|s....|36x5 [86x5d |wd* |own..|4-43x5 -29.0 2 | cent. ..|Long.|fin-c-a...}..... Bosch.{hand.}......]...... ..}eent..| Pierce. . . |motor. 11 
Wilcox. -W! 5 | 5,100}162 |Smith.|p-stl.|s-flex.[s....|36x5 [40x12 |e-s..| Wau. |4-42x63-36. 1 2 | cent Long. |fin-c-a;. .|.....|Bosch.}/hand.|none. .|none. ./none|cent..|Wau.... motor. 1,0 
Wilsen. . ere 1,750)124 jown.. .|p-stl. |s-flex.|p&s*.|35x5  |35x5 = | wd... }own..|4-33x5 -19.6 4 | ther... .|own.. |cel-sht.. .|sing..|Eismn |hand.Jopt...Jopt. . .|opt.|cent..|Pierce.. . motor. 1,1 
Wilson. . .««| 2. | 2,800)144 Jown... jrol-c. |s-flex.|s....|36x4 |36x4d_ | wd..|own..|4-43x5}-27.2 4 | cent own.. |fin-cst.. . |sing..|Eismn |fix...jopt...lopt.../opt.|cent..| Pierce... |motor. 1,1 
Wilson. . ... | 34 | 3,800)160 jown...|rol-c.|s-flex.js....|36x5 [36x5d_ | wd..jown..|4-44x54-32.4 2 |cent. . .|own.. |fin-cst.. .|dual..|Eismn |hand.lopt...lopt.. . opt. |cent..|Pierce.. . |motor 1,1 
Winther. .. 38| 13 | 2,250/132 jown... jrol-c. |s-flex.js....|34x35 [34x6 — [e-s..|Wis../4-33x5 -22.5 4 |cent Brm. |fin-cst.. .|sing.. |Eismn jhand.|s&1. . .|Bijur*.| 200|cent..|Simplex. |motor. 1,2 
Winther. .. .48| 2 | 3,200)150 jown...|rol-c. |s-flex.|s....|36x4 |36x4d_ |c-s..|Wis..|4-4 x6 -25.6 4 | cent Brm. |fin-est.. .|sing.. |Eismn |hand.|s&1. . .|Bijur*.| 200|cent..|Simplex. |motor. 1,2 
Winther. .. .68| 3 | 3,900)150 jown...jrol-c. |s-flex./s....|36x5 |36x5d_ |e-s..|Wis../4-4 x6 -25.6 4 | cent Brm. |fin-est.. .|sing.. |Eismn |hand.js&1. . .|Bijur*.| 200|cent..|Simplex.|motor. 1,1 
Winther... .88)} 4 | 4,300)156 jown...|rol-c. |s-flex.js....|36x5 |40x5d_ |c-s..|Wis..|4-43x6 -—29.0 4 |cent Brm. }fin-cst.. .|sing.. |Eismn |hand.|s&1. . .|Bijur*.| 200|cent..|Simplex . motor 1,0 
Winther... .108| 5 | 5,000)162 jown... jrol-c. |s-flex.is....|36x6 |40x6d_ |c-s..|Wis.. |4-43x5}-36. 1 2 | cent Brm. |fin-cst.. . |sing.. |Eismn |hand.js&l. . .|Bijur*.| 200|cent..|Simplex . |motor 1,0 
Winther... .128| 6 | 5,250)162 jown...|rol-c. |s-flex./s..../36x6 |40x12 |c-s..|Wis..|4-53x6 -42.2 2 | cent Brm. |fin-cst.. . |sing.. |Eismn |hand.}sé&l. . .|Bijur*.| 200|cent..|Simplex. |motor. 9 
Winther. . .148| 7 | 5,500/162 jown...|rol-c. |s-flex./s..../36x6 |40x7d |c-s..|Wis../4-53x6 —42.2 2 |cent.. ./Brm. /fin-cst.. .|sing..|Eismn |hand.|Itg.. . .|Bijur*.| 200}cent..|Simplex. |motor. 9 
Wisconsin. .-B} 13 | 1,750}136 Smith. p-stl . |s-flex.is....|34x34 '34x4 wd..|]Wau. |4-33x5i-19.6 4 |cent.../Chgo |cel-sht.. .|sing..|Eismn |hand.|none. .|none. .|none|cent..|Wau. motor. 1,0 
Wisconsin. ..C} 23 | 2,850]156 |Smith.|p-stl. |s-flex.Js....|36x4 |36x6 = |wd..|Wau.|4-4 x5}-25.6 2 |cent.. .|Chgo |cel-sht.. .|sing..|Eismn |hand.}none. . none. . |none|cent..|Wau.. ..|motor. 1,0 
Witt-Will. . WD-16| 1 2,000}120 |......}p-stl. |s-flex.|s*. ../36x3* |36x4* |[wd..|Con..|4-33x5{-22.5 4 |cent.. .| Natl. |sq-t-sht..|sing.. Eismn jauto.}..... ....-{....feent..| Pierce... |motor eaa.< 
Witt-Will.......WD-18) 2} | 2,950)144 p-stl. |s-flex.|s*. . .|36x33* |36x3}d*| wd..|Con..|4-44x5}-27.2 4 |cent. . .|Natl. |cel-sht...|sing..|Eismn jauto ; ..|cent..| Pierce... . motor. 1,0 
, ee 1} | 2,250}140 |P&B. .|p-stl. |s-flex.|s. . - 34x5— |wd..|Con..|4-3}x5 -22.5 4 | ther Long. |fin-cst.. . |sing.. |Spltf. .|hand.|s&l-2..|G&D../none|suc. .|Mnrch. .|motor. 1,3 
Received Too Late to Classify 
Kimball 2A} 14 p-stl. |flex..|s....|36x3} |36x5 = |e-e..| Wis..]4-4 x5 -25.6 4 |cent. . .|Flexo jcel-pst...]sing..|Eismn |hand.|......]...... cent..|Simplex. }motor. 1,2 
Kimball 4A; 2 154 p-stl.|flex..]s....]36x4  [36x6 = |e-s.. | Wis..|4-4_ x6 -25.6 4 |cent.. .|Flexo |cel-pst...|sing..|Eismn |hand.|......]..... .. jeent..|Simplex. |motor. 1,1 
a 6A} 2} 154*}..... p-stl.|flex..|s....]36x4  [36x7* |c-s.. | Wis.. |4-44x6 -29.0 4 |cent. . .|Flexo |cel-pst.. .|sing..|Eismn jhand.}......}..... .{eent..{Simplex. |motor. 1,2 
Kimball. . SUES Evécccs 164 p-stl.|flex..js....]36x5  |40x5d_ |c-s..|Wis.. |4-43x5}-36. 1 2 |cent. . .|Flexo |cel-pst.. .|sing.. |Eismn |hand. cent..|Simplex . |motor 1,2 
Kimball. . 10A) 5 164 pestl.|flex..Js....|36x6 |40x6d |e-s..|/Wis..|4-5.1x5}-41.6 | 2 jcent...|Flexo |cel-pst.. .|sing..|Eismn |hand. cent..|Simplex. !motor 1,2 
Mack Tractor AB} 5 120 p-stl. |s-flex.js....|36x4  [|36x4d_ |wd../own..|4-4 x5 -25.6 2 |cent. . .|own.. jcel-sht...|sing..|Spltf..|hand.jopt...jopt. . cent..jown..... |motor 1,2 
Patriot 13 | 2,150)135 |......|p-stl.|.....]s....]34x34 [34x5  |wd..|Con../4-33x5 -22.5 ee ee ieee eS ee ee cent..| Pierce... ;motor Aya 
Patriot 23 | 3,150)156 pestl.}..... 8. 34x4  |34x7 wd..|Con..|4-44x5}-27.2 ee See ae eS ee eee ee cent..| Pierce... |motor 1,2 
Texan 14 | 1,375 . |p&s. . | 34x4 34x4 Re Seer rr eeece perro s,l&i. |Dneto.}none].....]....... 
' 
Steam Vehicles 
Wheel FRAME TIRES BOILER WATER os 
—y Capa- | Price base SIZE IN Wheel Heating BURNER | PRESSURE |water| CONDENSER Fe 
city in oa in Mate- | Con- : ons . Surface |Horse- ! Normal | Maxi- | Capa- cry 
Model | Pounds | Chassis | Inches rial |struction _ ae ce | se in |power Type Regula- in mum iy i in| Type | Circu- ss 
Front Rear Sq. In. tion | Lbs. | in Lbs. | Gal. lation ’ 
a2. OOS Olle — SO — —— es ————s = = | — | —> = 
Steam..... 10,000 | $5,500} 157 |p-stl solid....| 36x5 36x10 wood... Junder hood|Wat-tubel.. 21,600 | 40 | atomiz. lauto.. | 700 | 6000 | 25  Ifin-cst...|ther. pur 
ABBREVIATIONS—Types of Construction AB 
*Other Options eylinders cast, 3 in fin-pst—finned tube core, jst—unit with jackshaft r—right sq-t-sht—square tube core, *Ot 
amid—amidships threes pressed steel case 1—left r-ax—unit with rear axle sheet case A- 
auto—automatic eylinders cast, 1singly fin-sht—finned tubecore, 1&c—left and center rng-cst—ring core, cast stk—stock Al. 
bevl—bevel d-d—dry disk sheet case leat—leather case sub-f—sub-frame Au 
e—center d-p—dry plate fix—fixed 1-b—loose ball rol-ec—rolled channel suc—suction B-! 
ce&l—center and left d-rd—double reduction flex—fiexible 1tg—lighting rol-i—rolled I-beam s-bev—spiral bevel B- 
ce &s—cushion and solid d-s—driveshaft fric—tfriction metl—metal r-rd—radius rods ther—thermo-syphon Bh 
cent—centrifugal elec—electric =.p.—gear pump mtr—unit with motor selec—selective sliding gear tor-a—torque arm Br 
c-s—cast steel ext-d-s—external driveshaft graw—gravity opt—optional s-flex—semi-flexible t-t—torsion tube Ca 
e-n—cast aluminum ext-f-w—external front zset—gearset p—plate in oil stgz—starting unt-x—unit with axle Ca 
cel-cst—cellular core, wheels hyd—hydraulic Ppist—piston pump s&l—starting and lighting veem—vacuum CA 
cast case ext-g—external gear ind-c—individual clutch plan—planetary s,1&i—starting, lighting and wad—wood Ch 
eel-pst—cellular core, ext-jst—externa! jackshaft int-d-s—internal drive- pnua—pneumatic ignition w-d—multiple disk in of! Ch 
pressed steel case ext-r-w—external rear shaft pres—pressure bs _ 1&i2—starting, lighting worm—top worm bm 
cel-sht—cellular core, wheel int-f-w—internal front §Progs—progressive sliding and ignition, two-unit w-p—wet plate eo 
sheet case fab—fabric wheels ns a sing—single zz-t-cst—zig zag tube core, oC 
ehn—chain fin—finned tube in-g—internal gear “or ot saa po >» s—solid east case Be 
cylinders cast, 2 in fin-c-a—finned tube core, in-g-4—internal gear drive p-t-est—plain tube core s&c—solid and cushion zz-t-pst—zig zag tube core, Di 
pairs cast aluminum case on 4 wheels cast case *  spgs—springs pressed steel case Dn 
cylinders cast, 4 in fin-cest—finned tube core, int-r-w—internal rear p-stl—pressed steel sq-t-cst—square tubecore, s-t-sht—zig-zag tube Dt 
block cast case wheel p&s—pneumatic and solid cast iron core, sheet case Dt 
e 
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ENGINE TRANSMISSION BRAKES CONTROL UNIVERSALS 
SPEED FUEL SYS. CLUTCH GEARSET FINAL DRIVE € 5 3 = 
oa 3 A a = 
© = od 8 o Name and Mode} 
cI xe | & = = « z 2 | e g 
sla. 213 ‘ S$lsitgait), ee] 2) g|e |S 
siilad| gle lela] 21a diel2e2ié)a)e8|? = isle " 
sei tei s (elie ls!]l@leseld®el sleet sla) Bl s 2 |= 
2] = 5 5 o n | = ° = 
= |= a the 3 2 & ~af a | = 
C3 
a) 
Rey 
1,215} 14 |Stmbg..|vacm..jd-d.../B-Lipe.| selec. ..|B-Lipe. |amid 4 |worm.|Timkn.| 10.3 |r-rd...|spgs...| Mthr.. .|int-r-w. jint-r-w. |r....]Gem..|c....}metl...|Spicer..|Velie.............. 26A 
pas 35 |Zenith..|grav..jcone..jown ...}selec...,own....jmtr S Dee. 4......% eo a a ext-r-w.|int-r-w. |l....|Jacox.jc....|metl SS eee 21 
1,600} 30 |Zenith..jgrav..|d-d...].......jselec...].......|mtr. 3 |worm. |Shel. So ee Se eee int-r-w. |int-r-w. |l....|]Gem..]c....}metl...|Spicer..|Vim................ 25 
1,100} 16 |Zenith..}grav..|d-d...]....... selec. . .|B-Lipe. |mtr. 4 |worm.|Shel...| 7.75|spgs...|spgs...]....... int-r-w. |int-r-w. |]... .|Gem..jc....}metl...|Spicer. |]Vim................ 22 
1,000} 14 |Zenith..jgrav..jd-d...|....... selec. . .|B-Lipe. jamid 4 |worm.|Shel...| 7.75jspgs...|spgs...|....... int-r-w. jint-r-w. |l....|Gem..}c....|metl...|Spicer..|Vim................ 23 
BS \3 
1,000] 12.5 |Zenith..|grav. .|cone. .|own....| selec. ..jown....|amid 4 lext-g..jown....| 9.5 |spgs...jspgs.. |..... ext-d-s.jext-d-s.|l....Jown...|c..../leat....Jown....|Walter............ MO 
1,000} 15 |H&N.. |grav..|d-d...|Warner | selec. ..jown....|mtr 4 jin-g...Jown....| 8  |spgs...\ispgs Merl... jext-f-w. jext-f-w. |]... .Jown.../c..../metl...lown....|Walter............... 
1,100} 11 |Zenith..|grav..|d-d...|B-Lipe. | selec. . .|B-Lipe. |mtr 4 |worm.|Timkn.| 10.3 |r-rd....|spgs .| Shel. . . |int-r-w. Jint-r-w. jr. ...|Gem..|c....|metl...|Spicer.. | Watson... .5-ton Tractor 
circ 14 |Zenith..|grav..jd-d...|Fuller..|selec...jown....]...... a a ere, | Seeeen Tut. d-s....jr-w....jr..../Ross..jc....{metl own... .|Weir-Smith........... 
sesee}es---/OWN..../Qrav..|w-p...jown....]selec...jown.... amid 4 |bevl...Jown....]...... | ee int-r-w. jext-r-w.|]....Jown...Je&l..J.......]... 2. ee GBBE 
ies Feet own....|grav..|w-p.../own....|selec.../own....|amid 4 |derd...jown....]..... a), oe int-r-w. jext-r-w.|l....Jown...|c&l..].......]...... White . TBC 
ee Sa own... .|vacm..jw-p...]....... selec. ..jown....|mtr 4 |d-rd...Jown....]...... | an ext-d-s. jint-r-w.|l....]...... es Ue TSR ER rae 
eT REBAR own....|vacm..|w-p...|....... selec... {own....|mtr 4 |d-rd...jown....]...... | a a ext-d-s. jint-r-w. |]... .]..... SEE |e SR | eee 
1,200} 18 |Stmbg..|vacm..|d-d...|Fuller..| prog...|Fuller..|mtr. 3 |worm.|/Timkn.|...... spgs...|spgs...|]Shel. . . Jint-r-w. Jint-r-w. |]... .|Ross..jc....|metl Arvac. .|White-Hickory....... H 
1,050} 15 |Stmbg..|grav..jcone..jown....| prog. ..|Cover. .jamid 3 |chn...|Shel...| 7.32/r-rd....|sub-f...| Dtrt. .. |int-r-w. Jint-r-w. |r..../Ross..|]....|fab....jown.. | A 
1,210] 15 |Stmbg..|grav..|cone..lown....| prog. ..|Cover..|amid 3 |worm.|Shel...} 7.8 |spgs...|spgs...|Dtrt. ..|int-r-w. Jint-r-w. |r... .]Ross..]]....|fab. OD. «| AUMN DI os o:c0 ce sinnccs K 
1,330} 15 |Stmbg..jgrav..jcone..jown....| prog. ..|Cover. .|amid 3 jworm.|Shel...| 10.66/spgs.../spgs. ..| Dtrt.. . jint-r-w. Jint-r-w. jr... .|Ross..jl....|fab. own ere. L 
1,060) 15 |Stmbg..|grav..|cone..jown....] prog. ..|Cover..jamid 3 |chn.../Shel...] 8.24)/r-rd....jsub-f...| Dtrt. . . jint-r-w. Jint-r-w. |r... .|/Ross.. |]... .|fab..../own a B 
1,250} 13 |Stmbg..|grav..jcone..jown....| prog. ..|B-Lipe. jamid 4 |worm.|Shel...| 10.33/spgs...|spgs...] Dtrt...]int-r-w. Jint-r-w. |r. ...|Ross..]l....|fab..../own er R 
1,200} 11 |Stmbg..jgrav..|cone..jown....| prog...|B-Lipe. jamid 4 |worm.|Shel...} 11.75|spgs...|spgs...| Dtrt. .. |int-r-w. Jint-r-w. |r... .|/Ross..|l....|fab....jown SS oO 
1,020} 9 |Stmbg../grav..|cone..jown....| prog...|B-Lipe. jamid 4 |worm.|Shel...] 13  |spgs...|spgs. ..] Dtrt. ..|int-r-w. |int-r-w. |r. ...|Ross..jl....|fab. own Wichita son 
1,200} 18 |Stmbg..|grav..|d-d...|B-Lipe. | selec. ..|B-Lipe. |mtr. 3 |worm.|Shel...| 6.5 |spgs...jspgs.../Shel. ..|int-r-w. jint-r-w. jl... .jown.../c....|metl ee | Ss 
1,100} 14 |Stmbg../grav..]cone..jown....| selec...|own....jamid 4 |worm.|Shel...| 8.75jspgs...j|spgs...|Shel.. .|int-r-w. Jint-r-w. jl. ...Jown...je..../fab. own ae x 
1,100} 14 |Stmbg..igrav..jcone..{own....]selec...jown....jamid 4 |worm.|Shel...} 8.75/spgs...j|spgs...|Shel. ..|int-r-w. Jint-r-w. |]... .jown...jc....|fab. own RE acters moas'eswe Q 
1,100} 10 |Stmbg..jgrav..jcone..jown....|selec...jown... «jamid 3 }worm. |Shel. 11.7 |spgs...|spgs...]|Shel. . .|int-r-w. Jint-r-w. |]. ...Jown.../c....|/metl...Jown....|Wileox.............. im 
1,000} 13.6 |Stmbg..|grav..jcone../own....] selec... jown..../amid 4 |worm. |Shel. 8.75ispgs...|spgs...| Shel. . . Jint-r-w. jint-r-w. jl. ...|own...]c....|metl...|Spicer..|Wileox.............. WwW 
1,150} 25 |Stmbg..jgrav..|d-d...jown....|selec.../own....|mtr. 3 iwOEm.)........- spgs...|spgs...]own....lext-r-w.}int-r-w. jl... .jown...Je....|metl...jown....|Wilson ve 
1,150} 15 |Stmbg..|grav..jcone..jown....|selec.../own....jamid 3 jwOrm.t........+ 8.75ispgs. ..|spgs...|own... .|int-r-w. Jint-r-w. jl... .J/own...jc....|metl...jown....|Wilson............... 
1,150} 14 |Marvl*./grav..jd-d.../own....|selec...Jown....|amid 4 [WOM]... 8.75ispgs...|spgs...]own... . |int-r-w. Jint-r-w. |]... .J/own...jc....|metl...Jown....|Wilson................ 
1,200) 20 |Mast...|grav..j/d-p...|B-Beck.| selec. . .|B-Lipe. |mtr.. 3 jin-g...|Clark 7 |spgs...|spgs...}| Mthr...jext-r-w.Jext-d-s. |]... .|Ross..jc....|/metl...Jown... ht coed eee vessacere sted 38 
1,200} 18 |Mast...|vacm..jd-p...|B-Beck.| selec. ..|B-Lipe. |amid. 4 |in-g...|Clark 7 spgs...|spgs...| Mthr.. ./ext-r-w.|int-r-w. |r. ...]/Ross..|l..../metl...|Blood..|Wif®her............. 48 
1,100} 14 |Mast...!vacm..jd-p...|B-Beck.| selec. . .|B-Lipe. |amid 4 Jin-g.../Clark 9 ispgs...|spgs...] Mthr...jext-r-w.|int-r-w. |r... .|Ross..j]....}metl...|/Blood..'Winther............: 68 
1,000} 12 |Mast...|vacm..|d-p...|B-Beck.| selec. . .|B-Lipe. |amid 4 |in-g.../Clark..] 11 [spgs...jspgs...| Mthr.. .Jint-r-w. |int-r-w. jr. ...]Ross.. jl... ./metl...|Blood..!Winther ...88 
1,000} 11 |Mast...}vacm..|d-p...|B-Beck.| selec. . .|B-Lipe. |mtr.. 4 |in-g...|Clark..} 11 |spgs...{spgs. ..| Mthr.. ./int-r-w. jint-r-w. |r. ...|Ross..}1....|metl...|Blood. .|Winther ..108 
950} 10 |Mast...|vacm..|d-p...|B-Beck.| selec. . .|B-Lipe. jamid. 4 jin-g.../Clark..} 11 |spgs...jspgs...] Mthr.. . |int-r-w. Jint-r-w. |r. ...|Ross../1....|metl...|Blood. .|Winther .. ..128 
900} 10 |Mast...|vacm..|d-p...|B-Beck.} selec. . .|B-Lipe. jamid 4 lin-g.../Clark..}| 11 — |spgs...|spgs...] Mthr...|int-r-w. jint-r-w. |r....|Ross..|]....|metl.../Blood..|Winther,,.......... 148 
1,000} 16 |Mast.../grav..|d-d...|Fuller..| selec. ..|Fuller../mtr... 3 |worm.|Shel. . 6.5 Ispgs...|spgs...] Shel. . .|int-r-w. jint-r-w. |l....|Lavn..jc....}metl...|Blood..|Wisconsin .......... B 
1,000} 15 |Mast...]grav..|d-d...|Fuller..|selec...|Fuller..}mtr... 3 jworm.|Shel. . 7.7 jspgs...|spgs...| Shel. . . jint-r-w. jint-r-w. jl... .|Lavn..jc....|metl...|Blood..|Wisconsin............ : 
+-...|......|Zenith../grav..|d-d.. |B-Lipe. | selec. . .|/B-Lipe. |mtr... 3 |worm./Timkn.} 3. |spgs...|spgs...|....... int-r-w. jint-r-w. |]... .}Ross..jc....{metl...|Spicer.. | Witt-Will........ .D-16 
1,000} 14 |Zenith../grav..|d-d...|B-Lipe.| selec. ..|B-Lipe.|mtr... 3 |worm.|Timkn.}| 7.7 |spgs...jspgs...|Shel.. .|jint-r-w.jint.....jl....|/Ross..jc..../metl...|Spicer..|Witt-Will....... WD-18 
1,350} 15 |Flech. .|grav..|d-d...|Fuller..|selec...|Fuller. .}mtr... 3 fin-g.. .|Russl. 7.7 |spgs...|spgs...| Tut... ./ext-r-w.jint-r-w. |l....|Gem..jc....}metl niv.. .| Wolverine me 4 
Received Too Late to Classify 
1,200} 18 |Mast...fvacm..|d-d...]B-Lipe. |selec. . .|B-Lipe. Jamid.. 4 |worm. |Shel. sy a oe ee int-r-w. jint-r-w.|l....]Lavn..jc....].......]...... ee 2A 
1,100) 15 |Mast...|vacm..|d-d...|B-Lipe. |selec. . .|B-Lipe. |amid.. 4 |worm. {Shel (eg ee ee eee int-r-w. jint-r-w. |]... .|Lavn..|c....].......]. 2... er 6A 
1,200) 17 |Mast...}vacm..|d-d...|B-Lipe. |selec. . .|B-Lipe. amid. . 4 |worm.|Shel. ce ee SS eee int-r-w. |int-r-w.|1....|Lavn..jc....].......J....... SS eae 4A 
1,200; 14 |Mast...}vacm..|d-d...|B-Lipe. |selec. . .|B-Lipe. jamid. 4 |worm.|Shel. 8.7 |spgs...|spas...]....... int-r-w. |int-r-w.|]....|Lavn..jc....J.......J.....0. Se 8A 
1,200) 10 |Mast...|vaem..|d-d...|B-Lipe. |selec...|B-Lipe.|amid..| 4 |worm.|Shel S. 7 sc se ssecee int-r-w. jint-r-w. |l....|/Lavn..je....].......]....... eee 10A 
: oe Stmbg* jgrav..|d-d...|B-Lipe. |selec...|B-Lipe.jmtr...] 4 |chn...j....... 10.5 jr-rd....jtor-a...}/Mthr.. ./ext-d-s.|int-r-w. |l....|Gem..Jc....].......)....... Mack Tractor... .... AB 
1,250] 18 |Stmbg..|vacm..|d-d...]....... ee ee ee a oe See eee ROE 5 NI ve cB scrns cro 46am aerancolbnreswreiare I See Biss wwoercle wacked OR reer 
1,250} 16 |Stmbg..}vacm..|d-d...]....... = ee eee amid.. ae | ae Seer Ee ES SA Seen Ger RE Cee Se Hemet |SeneNare: TE castes <nssnpeicas 
Sooke ee A Se ee nen OR: Ae RO i Ct eee Se oe eee meer: tartare ern (An “eRe Ae (reac, | | ae ees 
| 
-_ Steam Vehicles 
SYSTEM ENGINE TRANSMISSION CONTROL 
Feed No. of | Cylin- Valve - Propul- | Torque Steering] Brake | Name 
Pump F sna co Cylin- ders Loca- _— Bsa a ena Soe ns sion Taken |Throttle|Hook-up| Reverse heel | Lever and 
Type a ders Cast tion sesia — y ie yp Taken By By ocation| Location} Model 
pump...ither.... 4 block... .|cyl-ends. . . Stokesbary.. .|variable. [lever..... .lint-g....1 4.50-1 = springs... .'springs. . |lever. . lever... lever... .|left.....|center. . |Steam... 
ABBREVIATIONS—Makers of Parts 
*Other Options Dtrt—Detroit G.& M. Co. Hays—Hayes Lau—Lauraine Nlite—Nicolite Spltf—Splitdorf 
Alena Uwater-Kent Dtrt—Detroit Stl. Spng. Her—Hercules Lavn—Lavine Penn—Penn Spring Co. Stan—Standard Radiator Co. 
‘a -Ch—Allis-Chalmers Duplx—Duplex Hig—Higgins LeR—LeRoi P&B—Parish & Bingham Stand—Standard Steel 
Au eq Auto-Lite E&M—bnglish & Mersick Hol—Holley Lgt—Light Foundry Per—Perfex Spring Co. : 
Bere ere & Beck Eismn—KFisemann H-Shaw—Hele-Shaw Ligt—Liggett Perf—Perfection Stewrt—Stewart 
BI pe—Brown-Lipe Emp—Enmpire H-S—Herschell-Spillman L-N—Leece-Neville Prsh—Parish Stlz—Sterling 
Boe —Berling Ens—Ensign Hyd—Hydraulic Lyec—Lycoming R-T—Rome-Turney Stmbzg—Stromberg 
Cao Bremer Eur—Eureka Idl—Ideal Marvl—Marvel Rayfld—Rapfield Sundmn—Sunderman 
con Candler Fed—Fedders Ind—Industrial Equipment Mast—Master Rem—Remy S-W—Sparks-Withingt 
/ant—Canton-Cleveland Flech—Fletcher Co. MeC—McCord Rowl—Wm. Harvel Row- Th Dp Th a i — 
Ch S—C.A.S. Products Co. Fost—Foster lron—lIron City MeFar—McFarland land aM or Ne ermoid 
> Gp2™P—Champion Spng, Franeck—Francke J-A—Jackson Radiator Wks Mech—Mechanics Rugles—Ruggles mkn—Timken 
Chen pcnicago-Stndrd G&D—Gray & Davis Jacox—Jackson-Church- Merl—Merrill Russl—Russel Titsn—Tillotson 
Can chicago Mfg.Co. G&O—G. & O. Mfg. Co. Wilcox Mil—Milwaukee Rut—Rutenber Torbn—Torbenson 
son—Continental GBS—Golden, Belknap & Jas—Jamestown Car Pts. Mmnreh—Monarch Savg—Savage Arms Tuat—Tuthill 
Conn connecticut Swartz Co. Mod—Modine Salsby—Salisbury Univ—Universal Machine Co. 
Del-bane G-Lees—Grant-Lees on fj era Mthr—Mather Schblr—Schebler Wau—Wankesha 
itw—Ditweiler NENOE & N. Carburetor Teo B—Kinslec-Bennett M&E—Merchant & Evans Shel—Sheldon West—Westinghouse 
4 Dnete—Dyneto 0 % ; Key-H—Keystone-Hindley Natl—National Shkspr—Shakespeare Wis—Wisconsin 
Dtrt—Detroit Press. Stl. Har—Harrison King—Kingston N.A.—North American Smth—A. 0. Smith ,» ‘Wol—Wohlrab 
trt—Detroit Lubricat. | Hart—Uartford Koko—Kokomo N-E—North East S-P—Spring-Perch W-W—Walker-Weiss 
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Truck Production for 1918 Is 250,000 


A Gain of 32 Per Cent Over 1917—Indications That 1919 Will Be Record Year— 
Great Highway Developments Indicated—The Truck’s 
Future and Load Capacity Trend 


tions which affected every industry in the country to 

a greater or lesser degree during the past year, and 
which were particularly detrimental to the development of 
the automotive industry (except in its capacity for handling 
successfully the enormous tasks set it by the Government), 
1918 will go down in history as a record breaker on gasoline 
truck production. ; 

It is true that the restrictions placed upon the activities 
of the truck builder in all directions other than the filling of 
the country’s military requirements resulted in failure to 
reach the estimated output of 310,000 trucks for the year, 
but, nevertheless, all former annual production figures were 
eclipsed in 1918. 

Excluding attachments designed to convert passenger cars 
into trucks (so-called), 250,000 trucks of all kinds were built 
during the past year, as compared with a total of 190,000 
in 1917. Thus it is that although the scheduled goal was 
not reached by 60,000, the 1917 figure was exceeded by pre- 
cisely a similar figure, a gain of 32 per cent. 


[ions wt abnormal manufacturing and selling condi- 


Unwarranted Restrictions 


It is a curious commentary on the frame of mind of our 
wartime legislators that although the War Industries Board 
went on record early in 1918 with the statement that it con- 
sidered trucks “to be an important means of transportation, 
the use of which was not to be curtailed,” this branch of the 
industry suffered continually from adverse priority orders 
curtailing the supply of essential material and thereby ex- 
perienced much delay and loss. The Highways Transport 
Committee and other Government departments repeatedly 
expressed their opinion that the widest possible use of trucks 
should be encouraged by every possible means, but neverthe- 
less the officially dictated handicap continued to be imposed 
for an appreciable time. Yet 1918 was a record truck year. 

It is not possible to prophesy with any degree of accuracy 
the truck production for 1919, but it is safe to place the 
minimum around 290,000. It is true that all official restric- 
tions have been removed, but the reorganizing of factories 
on a peace basis, the inevitable redistribution of labor and 
the possibility of having to meet overseas necessities for 
steel and other metals to be used for reconstruction work in 
devastated districts have caused a temporary feeling of un- 
certainty as to when normal production can be resumed 
throughout the country. Under favorable circumstances it 
is quite conceivable that this minimum production figure 
will be substantially exceeded before the year closes. 

The one hundred per cent plus service rendered by the 
truck in war has done much to enable the potential commer- 
cial user to visualize through a wider angle lens the vast 
possibilities the truck affords in peace, and there is no ques- 
tion that the demand waits but to be filled as soon as our 
truck factories have passed through the reconstruction period 
and are operating on a normal production schedule. 


Where the 1918 Trucks Are Operating 


Of the 250,000 trucks built in 1918, present figures indicate 
that 137,000 have gone into commercial service in the U. S., 
as compared with the domestic consumption of 153,000 during 
1917. Thus, assuming the 1918 demand was the same as 
that of 1917, there was an apparent shortage of 16,000 
trucks. In other words, there should be an excess demand 


for 16,000 trucks over and above whatever may prove the 
normal demand in 1919. 
Of the balance of our 1918 production, approximately 12,000 


trucks were exported, irrespective of the 102,000 delivered 
to the Government for military service either overseas or at 
home. Of the 1918 production, assuming that all trucks on 
order were completed by December 31, 1918, approximately 
41 per cent went into military work. 


The Status of the Military Truck 


A matter of vital importance to both the truck maker and 
the truck user is how the problem of the existing military 
trucks will be solved. The manufacturer naturally views the 
situation from the angle of how the sale of such trucks is 
likely to affect his business, and the user thinks he sees the 
possibility of securing serviceable used trucks at a cut-rate 
price. 

Common sense and a slight knowledge of conditions over- 
seas indicate that a belief that all trucks now with the 
American Expeditionary Forces will remain there until worn 
out is fully justified. Approximately 47,000 trucks were 
shipped abroad for military service, and it is fairly evident 
that all of these will be needed to maintain our army of 
occupation. Afterwards it seems highly probable that any 
of the trucks yet capable of giving adequate service will be 
absorbed by the industrial army of rehabilitation which must 
follow on the heels of our fighting forces. Therefore the 
problem, so far as these overseas trucks are concerned, may 
be considered as solved. 

It is with regard to the forty-odd thousand Government 
trucks which are in this country that the position demands 
a measure of consideration, ignoring any balance of uncom- 
pleted orders which have not been cancelled. Assuming that 
the Government turns over 20,000, or perhaps 25,000, trucks 
to the Post Office Department, there still remains a large 
number to be disposed of. 

It is too soon to speculate on the manner in which the 
problem of distributing this truck surplus can be solved 
without reacting to the detriment of trade. It is possible 
that nothing can be done until the peace treaty is actually 
signed, as this undoubtedly will have considerable bearing 
on the ultimate disposition of the vehicles. For example, 
the size of our overseas army of occupation and the possible 
necessity for maintaining a relatively large force on police 
duty abroad may in itself give the answer. It is understood 
that several of the allied governments are anxious to pur- 
chase any trucks not needed by our War Department, and 
this, again, may clear up the situation to the satisfaction of 
those most concerned. 

The suggestion has been made that any remaining surplus 
of Government trucks should be employed in the reclamation 
of Western waste lands and in the construction of a national 
system of highways, instead of being placed on the market 
at cut prices. 

The subject is one of real importance to the trade, and for 
this reason it is expected that full consideration will be 
given it by all parties in the course of our various schemes 
for the return of business generally to a peace footing with 
a minimum of hardship imposed on any branch of the 
nation’s industry. 


1919—A Year of Road Development 


Railroad congestion and inability to handle the abnormal 
freight movement demanded by wartime conditions gave the 
truck the chance to prove itself. It has done so to the full. 
Given reasonably good highways, the railroad short and 
middle-distance hauls are things of the past. Trucks, when 
operated with a reasonable degree of intelligence, have shown 
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they can do the work with greater efficiency, much greater 
speed and at lower cost. 

Trucks have invaded the cotton fields of the South and the 
lumber camps of the North; they have shown what they can 
do in the grain-raising districts of the Middle West, and they 
have proved their worth to the farmer who must reach the 
market town with his perishable products in a minimum of 
time. The Post Office has demonstrated that its fleet of 
trucks is earning four times its cost, and is planning to 
operate 2000 more on 600 new routes in the immediate 
future. 

Admittedly the truck has shown conclusively what it can do 
—it remains to provide a highway system which will furnish 
the opportunity for unlimited truck-mileage irrespective of 
weather conditions. The wear and tear on highways has been 
greater than ever during the past year, but owing to the im- 
possibility of obtaining materials less than one-half of the 
money available for construction and maintenance was ex- 
pended. Thus, our roads are now, speaking generally, in a 
pretty bad state. 


Federal Highways Commission Is Probability 


To remedy the existing state of things and to add con- 
siderably to the country’s road mileage, it is probable that 
1919 will see the creation of a Federal Highway Commission 
and a system of national highways, laid out, built and main- 
tained by the Government as through trunk lines for com- 
mercial as well as military purposes. Good roads will en- 
able the truck user to reach points which are now commer- 
cially inaccesible—good roads mean more, and yet more, 
trucks. 

Since the truck has proved its position as an essential to 





AUTOMOTIVE INDUSTRIES 129 
THE AUTOMOBILE 





the successful conduct of war overseas and has, in addi- 
tion, been tried out under extreme conditions in time of 
national commercial stress at home—where it has fulfilled 
its mission with all credit—there can be no question as to its 
assured future. The only possible doubt is as to whether 
any limit can be set on its all round usefulness in doing its 
part in keeping the wheels of industry turning, or whether 
its future is, to all practical intents and purposes, limitless. 
There is no doubt but that in the almost immediate past we 
have had but little conception as to the value and efficiency 
of the truck. We know better now, but it is a question if we 
still realize the vast possibilities it holds in the development 
of highway transport. 

In this connection it is of interest to note the changes that 
are taking place in the matter of truck load capacities. These 
are referred to in detail elsewhere in this issue of AUTOMO- 
TIVE INDUSTRIES. A recent compilation of the capacities of 
all the trucks in use in the country indicates that 50 per cent 
are of %-tons and under, 1 and 144-ton trucks are each 10 
per cent of the total, 4 per cent are 2-tonners, 2 per cent are 
of 2-ton capacity, 3-tonners represent 4 per cent, 344-tonners 
are 11 per cent, 5 and 5%4-tonners are 4 per cent and the 
remaining 1 per cent covers 6-ton trucks and over. 

A summing up of the future of the truck needs but few 
words. Services already rendered show beyond the shadow 
of a doubt that the truck is not only capable of furnishing 
adequate service, but that it is an essential to transportation. 
Relatively, it is only in its infancy as a means of country- 
wide transport, and the day is not far distant when our 
truck trains will run on schedule both as connecting links 
between railroad systems and as independent carriers of 
high-speed, heavy-duty and low-cost type. 








Truck Load Capacities and Yearly Production  * 
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CASUAL glance at the charts giving 
numbers and value of our exports of 
commercial vehicles for the past six 
years is amply sufficient to show that the 
truck manufacturers of the United States 
touched the,peak of overseas trade at the 
period when the world-war and its de- 
mands on the manufacturing resources 
of England, France and Italy had caused 
the mobilization of every factory and ma- 
chine shop in those countries on a muni- 
tion-making basis. 

It is true that a number of these fac- 
tories continued to build trucks, but as 
the entire production was absorbed by 
the several governments for strictly mili- 
tary duties, the commercial needs of the 
various communities were ignored. As 
the railroads were fully occupied in war 
work, transportation in these countries 
would have been at a standstill were it 


TRUCKS PRODUCED AND EXPORTED 


Number Number Percentage 

Year Produced Exported Exported 
1913.... 28,000 993 3.54 
1914.... 35,000 784 2.2 
1915.... 74,000 13,996 18.91 
1916.... 98,900 21,265 21.90 
1917.... 190,000 15,997 8.92 
1918.... 250,000 12,200 4, .88 


Note—The figures in italics show the 
number of trucks. 
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Nearly 22 Per Cent of Trucks 


Exports Have Dropped During the Past Two 
Cultivation on 


EXPORTS OF COMMERCIAL VEHICLES FOR SIX YEARS 


Prior to 1913, commercial vehicle statistics were included under the general 
heading Automobiles 












































Totals by 
1913 1914 1915 1916 1917 1918 _ Countries 
Europe: 
2 8 6 
Austria-Hungary... .. $3,595 $7,455 $11,050 
Azores and Madeira Islands... ee SS: a 
: 100 100 
Belgium...... P $365,000 $365,000 
Bulgaria... . $1,528 slapd $1,528 
8 44 41 58 2 148 
Denmark................ $2,120 $25 ,033 $36,413 $81,414 $3,800 $189,786 
Finland............ jaics ee pes pnt ae ieee 
6 4,990 §,681 4,264 2,754 17,697 
DIB ya asin siacesinc aay $5,070 $13,523, 843 $17,709,579) $13,854,903) $10,001,636) $55,105, ~ 
24 wires eoee rarer. 
ee $4,029 $18,462 9,800 $25,201 
er inc 27 
Gibraltar. . $58 ,325 $58,325 
1 1 “142 46 8 14 206 
ON nei essa cerrninre Bip ceria $1,176 $1,800 ons 8 570 $98,815 #3, ,000 $32,000 $561 - 
Iceland and Faroe Islands... . $2,245 2,24 
1 § 52 
eC ee eee $1,229 $8, 000 $14,655 $159, 7% $28,055 $211, ri 
1 50 onal 
Netherlands $4,489 $1,452 $19, 069 $93,797 $55, at $174, 112 
2 8 81 40 290 
PE is ce cesvecuneesxaws $2,200 $3,852 $4,689 $121,480 $266, 741 $133 ,227 $532,189 
8 § 295 12 342 
ND iis poceeseccss aa $12,075 sea $1,117,681 $45, 087 $36,914) $1,223,448 
1 pare Scat sabe inten 12 
Roumania $12,000 ne aaa 12,000 
‘ 13 2 3,909 1,733 406 8,314 
Russia in Europe......... i $34,163 $5,322) $7, 666 xs $12,544,258] $5,428,979] $1,562,303] $27,241,908 
od at 20 wae ante 80 
Serbia, Montenegro & Albania $6, 300 $65,000 $71,300 
1 1 80 29 46 107 
ee $1,400 $1,800 $57,277 $55 ,808 $97,910 $214, = 
hae 1 10 19 6 7 
| EE ee aoe $900 $17,600 $29,050 $10,879 $10,360 $68, 89 
1 2 ae nen ora 
Turkey in Europe........... $2, po $8,009 $10,009 
F 184 §,306 8,268 6,525 4,806 25,291 
PRs oc evieseneeaueens $119,468 aaa 009 $14,042,325) $18,723,403) $17,061,105) $13,438,981) $63,574, ~ 
ey: 22. able 7 
| EE ee: $11,250 $271,745 $1,203,328} $1,386, 25 
1 8 eae 
NI a afaluiaceanahseraie: na hares $7,033 $39,776 $46,809 
North America: 
2 2 
British Honduras. . ‘Sanaa oad $3,700 $3,700 
| 489 “eh7 306 387 636 1,108 3,173 
As Satis diene onk es | $1,004,237] $474, 724 $705,213 $724,817 $945,047) $1,381,542} $5,235,580 
Central American States: 
2| 8 2 1 5 18 
| re $3, - $10,571 $4,165 $900 $10,245 $29,524 
eee “i 2 4 3 9 
I ais cccwrwernnwk achend $4,916 $4,323 $5,512 $14, 62 74 
1| 6 6 4 6 
NS eciinvwevectaees $3,000) $12,500 $14,540 $4,094 $3 ,373 $37, 307 
ee +o 1 eran 1 
Nicaragua...........ceee-- 2,500 $2,509 $2,509 
, 6 6 82 76 47 165 
NS io iaisic aameeaeemees . asienns $12,010 $55, 171 $97,970 $47,859 $220, 253 
| nae 1 6 
ee eee ee ean $1,300 $868 $14, sii $16,979 
35| 8 61 218 366 689 
Ps rater aktiwneeirewucte $83 , 363) $17, 500 $14,492 $100,500 $198,151 $525 , 664 ae 
4 1 1 1 2 
Newfoundland and Labrador. . . $8,845) $1,221 $750 $1,692 $2,675 $7,250 $22 ,433 
West Indies, British: 
1 2 
eee ree : igs or $1,506 $3,400 $4, 600 
4 3 3 9 6 10 
Ras 5 icensicacdess $9,234 $9,250 $7 , 292 $18,524 ar $6,775 $59, so 
f 1 oe 2 14 
Trinidad and Tobago........ $2,000 a $1,974 $5, 722 $18, 361 $28, 057 
— a 6 28 
Other British............... ie ne pas $11,327 $500 $89,914 om, 741 
14 19 21 117 397 554 
SN aise been cwilixatns $23 , 639 $33 ,500 $34, 607 $176,647 $722,519] $1,130, 982 $2, 1: ai’ sot 
Danish (Virgin Is. of U.S.)... $4,250 : Re $2,845 $7 7,095 
1 1 2 4 22 21 51 
Dominican Republic. ......... $1,858 $1,800 $3 ,372 $5,173 $23 ,640 $13 ,323 $49,166 
ead 1 1 ee 2 are 4 
ces erie ccucacesscs $595 $1,463] $2,095 $4,153 
A 1 7 26 36 
_French. . $3,975| $2,310! _$13,305| _—$49, 626 $69,216 
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Years—The Field Is Still There and Needs 
Intensive Lines 


heading Automobiles 
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Produced in 1916 Sold Abroad 


EXPORTS OF COMMERCIAL VEHICLES FOR SIX YEARS 


Prior to 1918, commercial vehicle statistics were included under the general 









































Totals by 
1913 1914 1915 1916 | 1917 1918 Countries 
3 2 11 16 
BE ors aaa eens $5,553 $1,324 $10,578 $17,155 
South America: 
85 48 8 45 141 §1 323 
Argentina. ... ; ee $78,000 $65 , 225 $2,910 saa 063) $146, = $50,124 $375,577 
wide ante pion 14 3. 
(eee sic en ere ok $48, 800 $24,958 $73,548 
386 13 8 14 24 101 
Brazil. . ; $75,073 $20,449 $2,861 $19, 5 $8, = $31, 133 $157,451 
ec 2 eaters 220 808 
2, ae eee werk $10,743 zat $46, 566| $160, an $282, 638 ea 
8 mes 1 4| 8 
Colombia. .. . . 7” : $6,112 aes $1, 237 $1 ,236| $4, 908 $7,100 $20,683 
1 aie nee 2 1 3 7 
Ecuador. . : Sail $2,017) sas aise $3,378 2,050 $6,876 $14,321 
ee ian 1 oa 1 7 9 
Guiana, British... . hint — sarees $900) p $1,529 $5,100 i 
Dutch... nadenese ents ae Pace $l, 08 nee dena $1, 037 
a 3 2 73 108 
ee | $5,301 $3 , 484 $5, 830 $48, 776 $155,834 $218 , 225 
1 Pee 16 30 
Uruguay... Be ree $19,280 $865 $5,818 $10, a $15,809 $52,209 
12 3 6 16 74 
Venezuela matical $34, rH $38, 228 $7,164 $13,029 $28, 302 $12,410 $123,624 
Asia: 
Aue 7 caine 89 9 23 78 
SN hn i elicnielxetes or Sita $12,700 eis $9,799 $14, 287 $26,236 $63 , 022 
China, French... .. sate ee sisters $2,451 : $2,451 
: i ate sti 3 2 5 
Chosen (Korea)... . ze. $3,500 ane ee $5,027 $1,629 $10,156 
e 
East Indies, British: 
yak eee 7 7 135 126 11 286 
British India. . P ‘ ee $12,091 $8, 680 $208 , 067 —— $20,275 $454, 4 
2 7 awe 17 70 
Straits Settlements.......... $5,588 wine aie $25,169 $61, ss $113,554 $220, its 
ers 1 20 3 
Other British. .... me a ae $3,300 $27,841 $38, a70 $7,138 $7 7,249 
2 y 11 58 68 254 
Dutch.... ; . $4,840 amen $9,567 esaetan $137, 09 $162,749 $411, . 
French... ARS ‘ 7 $3, 500 
eile ee 1 12 
en ET rere pics os $4,780 $6, 304 $5, sri $12,455 
21 1 1 70 3887 
Japan..... re agree $32,770 $900 $3 ,382 saaees 528 $59,198 $317, 781 $428 , 565 
ee eo coe soe - a $247 713 $2,712 
a , wks ones 596 re 170 616 2,281 
tussia in Asia.. pare Series ~oe-| $1,908,221] $3,546, "_ $1,662,144 $7,111,800 
sour agua er 8 6 23 
ER ; eeever: ere ae moan sabe 036 $6,700 $4,535 $18,271 
Seng: ae i 5 Z ston 8 
Turkey in Asia........:.... aoan $1,354 $26,282 $1,143 $28,779 
Oceania, British: 
? 17 $2 57 194 109 610 
Australia. .... acca $23 ,027 $37 ,378 $84,142 $295, 538 $237, = $163, 405 $840, 649 
ee 1 39 20 93 308 
New Zealand... re $1,201 $61,599 $31,575 $149, 848 $119, 833 $145, 7 anaes 
Other British... Bay at awe ies $2,612 $1, 688 $2, 404 $6,702 
2 4 et 1 2 5 14 
UN fiierciniiin'g. haa ere $3,400 $7 , 625 hes = $2,750 $6,480 —— 
German....... hak sites aes ate $1, sa $2,377| $5,518 $9,425 
eee 43 38 27 63 163 3882 
Philippine Islands.......... $91,809] $64,805 $62,132 $88, 086 $57 ,457 $215,106 $579,613 
British Africa: 
abies 1 nantes 27 150 
NS oe ceases wees oixtia $1,260 eine $13, 1% $124, 574 $20,136 $159, 13 
11 12 15 %0 
WRG con eek eee $9,476 $11,539 $40,280 $54, 519 sr ai $107,085 $305, si 
istet sl Seek ener ‘ wae $787 $787 
ase | 1 ca 2 
Canary Inlands..... <...... <2. en $1,203 $575 $1,778 
ts Baniaed weirs 4 4 
NN cee ook carncicc een wen $9,624 to5 $9, = 
1 al 18 
French Africa................ $858 irks $12,963 $13, 21 
ee (aca ones Rese $9,675 $9,675 
jhe i sel 1 i 3 
Portuguese Africa............. es: $2,604 aa $2,803 $2,500 $7 ,907 
GRAND TOTAL: = oo | 
Numabie?........<..s0s0 993) 784 13,996 21,265 15,977 12,200 65,215 
_. See .| $1,737,141! $1,181,611! $39,140,682! $56,805,548! $42,343,502! $31,874,459| $173,082, 945 
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not for the trucks imported from the 
Ui. te eee 

In the case of Russia, a country with- 
out truck factories and with an incom- 
plete railroad organization, the commer- 
cial vehicles purchased from us were es- 
sential to keep commerce moving even 
in a sub-normal way. Canada’s Ameri- 
can-built trucks were also sorely needed 
to replace the overworked railroads. In 
Latin American republics we have done 
well in the absence of European com- 
petition. 

Now that we have passed the relatively 
artificial export peak created by war-time 
conditions, as shown by the falling off in 
our truck exports, there remains the 
question of maintaining our sales to for- 
eign customers in the face of the inten- 
sive competition we shall have to face 
from a reconstructed Europe. There is 
no doubt whatever but that this can be 
accomplished and that the close of 1919 
will see a decided improvement in our 
truck exports over that of 1918. 

Although a steady increase may be 
expected in the domestic demand for 
trucks, it may be that production is now 
practically at a point where the export 
field must be developed to its full. 


Note—The ffigures in italics show the 
number of trucks. 































































































HE chemical compositions and the relative material 
strengths of the principal parts of the engine are given in 
the following chemical analysis and mechanical test reports: 


(1) Chemical Analysis 


Per Cent: 4 Si. Mn. S. P. Cr. Ni. 
Cramkehatt ..ccccces 14 .27 .43 .030 .006 1.384 3.45 
EE Caknsaanedas A7 19 .67 .0387 .046 Nil. Nil. 
Connecting rod ...... 40 16 .73 .043 023 36 1.50 
Camshaft (case-hard- 
eee ow 21h 438 O86 O12 Si 6.56 
BIOS WRIVE cccecceccs 46 .24 .42 .023 .022 .47 2.28 


Exhaust valve ....... .44 .24 .41 .025 .022 .47 2.36 
Valve rocker ........ .46 .09 .63 .051 .028 .42 1.57 
Piston pin (case-hard- 

reer we AS AD O28 O11 15 3.70 


(2) Chemical Analysis 


Crankcase Piston 
Per Cent Per Cent 
EE cceurievearreresnehbeeensnced ens 2.79 7.67 
BE ete onieeedurtadevedrpensehieme nee 6.61 1.33 
eset ch kha eiinwre wa Kee see doh aee tans Nil. 2.21 
IY ah dare es ca Soren ead ovr ia th. hw Gee Gs Re RCE ES 0.76 0.52 
NE titan ew Kae Rees aoe Kees CSR RM SES 2.06 1.32 
NN EE ET ETT Te 0.02 Trace 
EE ikbba keh ees Wee e OMe eL RRS OES. ass Nil. 
PID vc nime dd Ke poendegenneode died o's se 0.29 
Aluminum (by difference) .............. 87.76 86.66 
(3) Bearings 
Valve 
Journal Big-End Camshaft Rocker 
Per Cent Bearings Bearings Bearings Bearings 
SO? on aurKcioneds 6.70 5.10 87.51 96.29 
BNE \esitslaotemeiwaiaee 4 mane — 0.28 Trace 
EY wWadatewen ene enets 81.13 81.42 11.34 2.52 
Fe ae 0.71 1.64 0.17 0.28 
BMUIMONY oc ciscccs: 12.00 12.00 — ae 
Manganese ......... sive ace Nil. 0.21 
ae a ai tin 0.35 0.07 
eae ner oan 0.17 0.13 
Phosphorus ......... ed > 64 0.05 
(4) Mechanical Tests 
»s Se 8 


Area Tsq. T sq. Elong: Red: Impact 
Mark No. sq. in. in. in. p.c. of Area ft. ?bs. 


GOUTRRL cvccses A. 1. .002 66.7 75.1 13.35 57.4 
SOUPHAL .ccsess a Re. ob wee wees wae. aia, 
eer C. 38, .005 62.7 72.5 15.55 59.8 
El euwsewdelaee Da “Ee hae tak ee a ie 
Web, longitude. E. 5. .005 71.6 75.8 10.0 35.0 
Web, transverse. H. 8. (1) 5.0 
WE Seeneesurs J Serre ee eae > ae. > wae 
Web, transverse. G. 7. .005 72.9 745 7.78 25.1 

(2) 7.0 


General Data 
Make of engine and rated hp.... Austro-Daimler 200-hp. 


PEO, OE GHIIGOTG 6 oc tic teediveicdoe Six 

TOE 6 vos Sicscceawaee 8597 

ME Seema Rh UMn clad nae wea wens 135.0 mm. (5.31 in.) 
Tee rans ick aie ce aie Se 175.0 mm. (6.89 in.) 
Stroke/bore ratio .............. 1.29:1 

Area of one piston ............. 143.1 sq. em. (22.2 sq. in.) 


Total piston area of engine ..... 858.6 sq. cm. (133.1 sq. in.) 





AUTOMOTIVE INDUSTRIES 
THE AUTOMOBILE 





Swept volume of one cylinder ... 
Total swept volume of engine ... 


Clearance volume of one cylinder 
COMDPTORBION TATIO: 6.600 c0ccs0ns 
Normal b.hp. and speed......... 
DEORE GIGEO occ cc csenscaecs 
PROPINGE WILE cc ccacsccaiscmsncee 


PEGG GRU 2d ec ciccicwcccees 


I MINS oeidicinmnmmmewemaas 
Mechanical efficiency (calculated) 
Indicated mean pressure (calcu- 

MEE ca wenscesopeonnemcan es 
Fuel consumption per b.hp. hour. 
Brake thermal efficiency ........ 
Indicated thermal efficiency .... 
Air standard efficiency ......... 
RGIALIVE GINCIONCY o2<.ccscicvccewe 
Cu. in. of swept volume per b.hp. 
Sq. in. of piston area per b.hp... 
Hp. per cu. ft. of stroke volume.. 
Hp. per sq. ft. of piston area ... 
Direction of rotation of crankshaft 
Direction of rotation of airscrew. 
Type of gear reduction to airscrew 
Ratio crankshaft speed/propeller 

II oa wrntaraca crasmieies 4 bere. teasers 
LYDS Of VAIVE GOAT occ ciwcwcces 
Type of starting gear .......... 


CARBURETERS 
Number and type of carbureters. 
Diameter of choke tube ........ 
Bore of main jets ............. 
EONS OF PEGE FOES 2.2 cccccccecs 
Fuel consumption per hour ..... 
Fuel consumption per b.hp. hour. 


GAS VELOCITIES, VALVE AREA, ETC. 
Diameters 

Weeimetiem POO oo cc cicccevecees 

Inlet and exhaust effective valve 

Se ME cescvecuabeveouss 

Inlet and exhaust cylinder ports 

SE. ctdeeinskeensinusnews 


Cross SECTIONAL AREAS 
DE SED. avdissGeneceawacd 
Inlet valve (dh) 
Exhaust valve (7dh) 
Exhaust branch pipes .......... 


MEAN GAS VELOCITIES 
(1400 r.p.m.) 


EMGWCHON PING ..ccccesvccccces 
 *.. ere 
DSMGUSE VOIVOR osc siccssiarenescs 
Exhaust branch pipe ........... 


INLET VALVES 


Number per cylinder .......... 
LOUHORE GIAMGCED 6o.occ cece ccwcs 


Austro-Daimler 200-Hp. Aircraft Engine 


Part III 
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2504.9 cu. cm. (152.8 cu. 


in.) 


15029.7 cu. cm. (916.8 cu. 


in.) 
623.1 cu. cm. (38.0 cu. in.) 


5.02:1 


200 b.hp. at 1400 r.p.m. 
222 b.hp. at 1600 r.p.m. 
123.3 Ib. per sq. in at 1400 


r.p.m. 


123.5 lb. per sq. in. at 13800 


r.p.m. 


1607 ft. per min. 
89.7 per cent 


137.5 Ib. sq. in. 
0.555 pint = 0.499 lb. 
27.4 per cent 

30.6 per cent 

47.5 per cent 

64.4 per cent 


4.58 cu. in. 
0.665 sq. in. 
377.3 b.hp. 
216.6 b.hp. 


Anti-clockwise 


Ditto 
None 


Est 


Overhead camshaft 
Compression release 


One dual Austro-Daimler 


24.0 mm. (0.945 in.) 


35.0 ¢.c. through per min. 
5.8 c.c. through per min. 


111.0 pints = 100.0 lb. 
0.555 pint = 0.499 Ib. 


59.0 mm. (2.32 in.) 
44.0 mm. (1.73 mm.) 


42.0 mm. (1.65 in.) 


27.33 sq. em. (4.22 sq. 
13.69 sq. em, (2.12 sq. 
14.05 sq. cm. 
38.25 sq. cm. (5.92 sq. 


141.0 ft. per sec. 
140.0 ft. per sec. 
136.0 ft. per sec. 
100.5 ft. per sec. 


Two 


48.0 mm. (1.89 in.) 
(Continued on page 134) 


in.) 
in.) 
in.) 
in.) 
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Lifting Surface 





5 
3 3 Normal 
J B.H. 
Tyre S| we Engine R.P. 
«| o G 
| 3 : 
3 Zz 
& 
De Haviland 9!..... 2 |200B.H.P. 240@1400 
Siddeley 
De Haviland 9?..... 2 |200B.H.P. 240@1400 
Siddeley 
De Haviland 9*..... 2 |200B.H.P. 240@1400 
Siddeley 
De Haviland 94.... 2 |200B.H.P, 240@1400 
Siddeley 


Bristol Fighter... ... 
Blackburn Kangaroo. 
Sopwith Hippo...... 
De Haviland 9..... 
Sopwith Dolphin’. . . 
Sopwith Dolphin °.. . 
Sopwith Camel...... 


De Haviland 4..... 


S. E. 5... 


Sopwith Dolphin... 
Sopwith Dolphin. ... 


Sopwith Hippo 


Sopwith Snipe....... 


De Haviland 9..... 


Sopwith Rhino 
Sopwith Rhino 
Sopwith Rhino 
De Haviland 9... 
De Haviland 9..... 
Sopwith Dolphin’. . . 
Sopwith Dolphin®. . . 
Sopwith Dolphin9. . . 
Sopwith Snipe 


Sopwith Snipe 


Bristol Fighter 


De Haviland 9 
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200 Hispano S.| 210@2000 


Twin Falcon|2x253@2000 
Mk. 2 ° 


225 Clerget 


150 Mono 
Gnome 


Rolls Eagle 8 


200 Hispano S.| 210@2000 


220 Clerget 
100 Mono 
Gnome 


200 B. R. 2. 


200 B.H.P. 
Siddeley 


200 B.H.P. 
Siddeley 


200 B.H.P. 
Siddeley 


200 B.H.P. 
Siddeley 


200 B.H.P. 
Siddeley 


200 B. R. 2. 


200 B. R, 2. 


200 B.H.P. 
Siddeley 


200 B.H.P. 
aiddeley 








Viper Hispano.| 202@1800 


260 Fiat 260@1400 
200 Hispano 8.| 210@2000 
200 Hispano S.} 210@2000 
154@1225 
360@1800 


Viper Hispano| 202@ 1800) 








200 Hispano S.} 210@2000 
105@ 1250 
228@1300 

260 Fiat 260@1400 

240@1400 
¢240@ 1400 
240@1400 
240@1400 
240@1400 

200 Hispano S.! 210@2000 

200 Hispano S.} 210@2000 

200 Hispano 8.} 210@2000 

228@1300| 2 

228@1300 

240@1400 


240@1400 














| Dimensions 








Crew 
Span 

















































































































Spzep iy M.P.H. | Tre 1n Mins. and Rate or Cie LOADING WecxtT, Les. 
AND R.P.M. @ | in Ft. per Minutes anv R.P.M. @ oS 
10,000 Fr. 10,000 Fr. aol 
Oo 
6500’ 10,000 | 15,000°| = [sl] a a 
& || 5 |3 
e| gs S 2 || & z | 2/2 § 
S S. Ss = be —— e+ at Res 
3 S | ° 2 o re) 8 FS z Zz Oo ies] oo} = 
= ree ~ Le cI & | Rateand| & 2 7) gir a |A 
< < |& & | R.P.M. | & ra 
438 }....].........]102 | 9.7] 550]17.1] 405 134.2] 200117,500]7.6)14.0)..... ...| 3351 | 2234 
1350 
438 |....| 111.5 |101 |10.1] 520]17.9} 380  |36.4] 180]17,000|/7.6/13.9].....]...| 3342 | 2225 
1505 1350 
Oa 97.5}11.1| 460]20.3) 315  |46.7| 110/15,000|8.1]14.9}105.4 3564 | 2225 
1350 
WF task 11.7] 430/21.7] 290 |....]....]14,500}8.1/14.9].....|...] 3564 | 2225 
1475 1350 
| ae Seen 117.5] 6.7| 810}11.6} 610 |22.6} 330]19,000|8.0] 9.8]..... i ee 
1720 
405 |....] 105 97.5] 8.7] 620]15.1] 475  |28.8] 270]19,000/6.5|12.5 2630 | 1733 
1995 1810 
868 | 98 ‘a Ree 18.2} 250/38.2} 115 |....]....]10,500/9.2/15.8 8017 | 5284 
1885/1895 1805/1805 
| 115 93 | 7.4] 655]13.4) 470  |28.6] 195/17,000]...|....|..... 2590 |...... 
1345 1230 
se Snead 109 | 9.2} 550)16.6} 405  |32.7| 240/20,000|8.2/13.9]..... i ee 
1420 
258 |....| 127.5 |119 | 6.1] 900/10.5} 705  |19.5] 425/21,000|7.4] 9.1 oe 
1970 1725 ’ 
58 |....| 121.5 |114 | 7.1] 775/12.1] 590 {23.0} 335/20,000|7.6! $.3].....]... a 
1915 1725 
231 |....].........].....| 5.6] 960] 9.6] 755  |17.9] 470/22,000|6.2] 9.4].....]...] 1441 | 930 
1175 a 
438 130 |124 | 6.5} 840/11.3) 660  |20.9| 400/21,000|8.2| 9.9].....)...| 3576 | 2509 
1840 1575 
Re nipi ne 120 | 6.3} 870}10.8} 665 —|20.8] 370]19,500|8.0) 9.8).....]...} 1988 |...... 
" 1780 . } 
58 |....| 128 119.5! 6.4] 855]11.0] 675 120.2] 420121,000|7.8] 9.6].....]...] 2003 |...... 
1945 ( 
Pate 116.5] 6.2| 885|10.6| 430 |19.9| 405]21,000/7.7| 9.5].....]...| 1990 }..-... 
1825 
1 360 |....| 115.5 |101 | 7.4] 655/13.4] 470 {28.6| 195/17,000]7.2).... 2590 | 1481 
1345, 1230 “) 
330.55: oe eee 9.1] 550)16.8} 360 |43.0} 85|14,500|/5.5)12.0 1260 | 866 
1205 1075 
Scenes 107 | 4.9/1040] 8.8) 7€0 |17.6| 400]/19,000|7.1] 8.6].....]...] 1950 |..---. 
1190 
38 |....] 117.5 |107.5} 9.0} 580/16.0} 430 32.3] 215]17,500/8.2)13.9 3600 | 2460 
1625 1445 J 
(612)}... a oe 12.5] 380/24.8) 210 |....|....]12,000]5.9]15.0).....]...| 3590 | 2185 
1490 1375 J 
C+) ) or ie | an ere 13.5] 350/26.8} 185 |....]....]12,000}5.9]15.0)..... 3590 | 2185 
1455 1375 
Ls a, ae .+-{10.0) 500/18.6) 325 J... .]...-]14,500)5.0)12.8)..... . | (3061) | (2185) 
: 1380 
ee |e eee 9.5] 540]17.3| 385 [36.7] 165]16,500)...|....].....]--.[.... ee free eee 
1570 1395 
CO t. tM |e...s 11.0} 465/20.2) 305 [49.5] 85]44,500]...]-...].....[--.]eceeea fore e es 
1420 1360 4 
Te a oe 5.5] 910]10.3] 685 |....]....|19,000]7.6] 9.4]..... ...| 1970 |---+-- 
2040 1840 
SG...) MB Pec 6.5] 800/11.7| 600 ...]....[18,500]7.8] 9.6]..... ..-] 2008 |--++--].... 
1990 1825 
ee ee 6.5] 800]11.7/ 600 |....]....|18,500]7.8] 9.7]..... 2018 |---+-- 
1990 1825 ie 
Sn 110 | 4.9/1040] 8.8! . 760 17.6} 400]19,500/7.2| 8.6 1964 | 1212 
1190 
274 ee sek ee oe a | Pe Pees ee (ee Meer s: are 
1195 
405 |... 104 99 | 7.7] 710]13.5| 550 |25.2] 320]20,000)6.9]11.7 2810 | 1918 
- - —- | 
1505 1360 b. : = 
438 |....| 110 g01 [10.4] 500/18.7/ 360 (38.8 sas ates ik as ...]---] 3816 | 2201 
1525 1365 | 





oa 


a” 


21 


24 


42 




















Length 


30 6 


30 6 


30 6 


30 6 


Height 


9 6 


16 0 


5/10 0 


8 6 


& 6 


ll! 


9 5 


5, 8 O 
| 8 0 


10 & 


3] 1030 


3}10 0 


10 0 


5/10 








NOTE: 


Loading, Lbs. per H. P.—Gross Weight+ Actual H. P. 


developed at normal revs. (A suffix R shows that Rated 


af has been used in absence of Actual H.P.) 
4ifting Surface—Surface of Wings and Flaps only. 


Military Load—Weight of G i 
and Reconnaissance Lod. Se, SS, Seen, 


Air Endurance—At 10,000’ Alt. at full throttle, including climb. 


Service Ceiling—Height at which rate of climb is 100 ft./min. 


Weight Empty—lIncludes Cooling Water for water-cooled engines. 


1With reconn. load, and gap covered with triplex. 
2With reconn. load, but with gap open. 

8With 14-20 Ib. bombs and gap covered with fabric. 
4With 14-20 lb. bombs, but with gap open. 


5Without cabane and Lewis gun. *With cabane and Lewis gua 


1T 


wo ON 


8With 2 


Comparative 


yerimposed two-bladed D. G. B. 2610. 
Jickers guns —_, : 

*With 2 Vickers guns and Lewis gun on top plane. 
10With 2 Vickers guns and Lewis gun on cabane. ‘ 
rformance reduced to correspond with loadings 


of 14 lbs. per H.P. and 7 lbs. per sq. ft. 
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Effective valve port diameter... 


WIGth Of GORUINE 6 ii cicccceces 
Angie Gf SERCING «0.00 ccwccses 
eT er 
Peammeter GF SIEM. 2... sccccccves 
Length of valve guide .......... 
Overall length of valve ......... 
Number of springs per valve ... 
Free length of spring .......... 
Length of spring in position (no 

ot ee ee oe ee 
Mean diameter of coils ........ 
PUGMMOCLEP GE WITE .ccccicccviesccs 


Ratio length of spring/lift of valve 
Weight of valve complete with 

CTE Bb to tecedcercdaeomer 
Weight of spring bare 
Inlet valve opens 
ERIGEG VOEVE CONES 2.0.5 ccceneees 
Period of induction 
Inlet valve tappet clearance . 


oeeeeeere 


eee eeseeeesesee 


eee rere sesee 


EXHAUST VALVES 


Number per cylinder ........... 
Largest diameter ......cccccsecs 
Effective valve port diameter ... 
Width of seat 
CE eS ere ror 
ROG OE SOIUE ocicctesveeewcuvio’ 
Diameter of stem .............. 
Length of valve guide .......... 
Overall length of valve ......... 
Number of springs per valve ... 
Free length of spring ......... 
Length of spring in position (no 

PR ebia eciinee meer tace.wwees 
Mean diameter of coils 
Pmmeter OF WIPE cccciciccccceces 
Ratio length of spring/lift of valve 
Weight of valve complete with 

IE ais Ae eae aid ge Re 
Weight of spring bare.......... 
Exhaust valve opens ........... 
Exhaust valve closes ........... 
Period of exhaust .........ee00 
Exhaust valve tappet clearance.. 


cere eeeeeee reese ese 


AUTOMOTIVE INDUSTRIES 
THE AUTOMOBILE 


Austro-Daimler 200-Hp. Aircraft Engine 
(Continued from page 132) 


44.0 mm. (1.73 in.) 
2.5 mm. (0.09 in.) 

45 deg. 

9.9 mm. (0.39 in.) 
10.0 mm. (0.39 in.) 
68.0 mm. (2.67 in.) 
135.0 mm. (5.315 in.) 
One 

60.0 mm. (2.36 in.) 


46.0 mm, (1.81 in) 
34.0 mm. (1.34 in.) 
4.0 mm. (0.157 in.) 
4.61:1 


0.50 Ib. 

0.16 lb. 

10 deg. early 

30 deg. late 

220 deg. 

0.25 mm. (0.01 in.) 


Two 
48.0 mm. (1.89 in.) 
44.0 mm. = 1.73 in. 


2.5 mm. (0.09 in.) 

45 deg. 

10.16 mm. (0.40 in.) 
10.0 mm. (0.39 in.) 
68.0 mm. (2.67 in.) 
135.0 mm. (5.315 in.) 
One : 
60.0 mm. (2.36 in.) 


48.0 mm. (1.81 in.) 
34.0 mm. (1.34 in.) 
4.0 mm. (0.157 in.) 
4.6:1 


0.5 Ib. 

0.16 lb. 

45 deg. early 

7 deg. late 

232 deg. 

0.304 mm. (0.012 in.) 


INERTIA FORCES, BEARING LOADS, ETC. 


Weight of piston complete with 
rings and piston pin .......... 
Weight per sq.in. of piston area. 
Weight of connecting rod complete 
Weight of reciprocating part of 
COMMGCTIND FOE oi. ccccccescicn 
Total reciprocating weight per 
ar re ee 
Weight per sq. in. of piston area. 
Length of connecting rod (cen- 
| ee ee ee ee eee 
Ratio connecting rod/crank throw 
Inertia lb./sq. in. piston area top 
GOO nite Widest naweedeeviwes 
Inertia lb./sq. in. piston area bot- 
tom center 
Inertia 
eee tsrniincesneny anak 
Weight of rotating mass of con- 
a” a ee 
Total centrifugal pressure ...... 
Centrifugal pressure lb./sq. in. 
Se MOD. cchatecssecseenses 
Mean average fluid pressure in- 
cluding compression ......... 
Meat average loading on crank 


lb./sq. in. piston area 


4.18 lb. 
0.188 lb. 
4.84 lb. 
1.66 lb. 


5.84 lb. 
0.263 Ib. 


315.0 mm. (12.40 in.) 
3.6:1 


63.8 Ib./sq. in. 
36.2 lb./sq. in. 
25.0 lb./sq. in. 


3.18 lb. 
610 lb. 


27.5 lb./sq. in. 


47.0 lb./sq. in. 


pin bearing, total from all 
sources in terms of lb./sq. in. 
WAGUOR, GTOR. cise cscines cwccnes 
Diameter of crank pin ......... 
HRupping Velocity «2.0... ccceces 


Effective projected area of big- 
CU BONEIES n dc. cc ccwepeweranws 
Ratio piston area/projected area 
of big-end bearing ..... 00.60 
Mean average loading on big-end 
OUI, 6 iis ccinneccceh cncomtions 
Load factor on big-end bearing.. 


CYLINDERS 


Overall height of bare cylinder 
from top of base chamber . 
Depth of spigot at base of cylin- 
MOOI se fa erro araeay ds Sued os ldd os tra ubigr en oceranal ote 
Diameter of cylinder over water 
MAIO aur cc aleae weccdaweitlew wes 
Thickness of flange at base of 
LL a RE ee chee 
Number of holding-down bolts per 
RNIN a co wc awe noaraercieeieis 
Diameter of holding-down studs. 


Thickness of water jacket ...... 
Mean thickness of combustion 

gk ee 
Thickness of cylinder barrel (top) 
Thickness of cylinder barrel (cea- 

OE <crnlelere & aeraetnereteceh cia alee 
Thickness of cylinder barrel (bot- 


WOME. og cane, ova Wain sereipemearsiceens 
Diameter of water connections 
between cylinders ............ 
PISTON 
co £ fer ree 
PARMCIEE BE TOD. 55.055 os osisaceees 
Diameter at bottom ............ 
ND aiacaiinicicia eoalerw ww ateieteresvetaxe 


Ratio, piston length cylinder bore 
Number of rings per cylindey ... 
POGHION GF BWNBE oc cdc ec csc ese 
WRIGEN G8 GOIN icin csicewewececien 
Gap of rings in cylinder ........ 


CONNECTING Rop 


Length between centers ........ 
Ratio connecting rod/crank throw 
Little-end bearing, type ........ 
Little-end bearing, diameter .... 
Little-end bearing, length ...... 


Little-end bearing, projected area 
Ratio piston area/projected area 

little-end bearing ............ 
Big-end bearing, type .......... 


Big-end bearing, diameter ..... 
Big-end bearing, length (actual) 
Big-end bearing, length (effec- 

WRU | cicisiehanereaua salsa aiale cee aise 
Big-end bearing, projected area. 
Ratio piston area/projected area 

DIS-CNG DEATING 2 occccccccses 
Number of big-end bolts ........ 
Full diameter of bolts ......... 
Total cross sectional area bottom 

SE wadevnaretesees ena 
IPED OF CHUONES o.6.6.c5seccasiadcs 
Maximum load due to inertia at 

BOS TO, oe ecesadenowcews 
Maximum load due to inertia at 

RO eg a ciecosin bce weeps 
Load due to centrifugal force at 
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91.0 lb./sq. in. 

56.0 mm. (2.20 in.) 

13.42 ft. per sec. 

32.4 sq. cm. (5.02 sq. in.) 
4.42:1 


402 lb./sq. in. 
5400 lb./ft. sec. 


365.0 mm, (14.370 in.) 
15.0 mm. (0.590 in.) 
160.0 mm. (6.29 in.) 


11.0 mm. (0.433 in.) 





Eight 

4 of 14.0 mm., 4 of 19.0 
mm. 

1.0 mm. (0.039 in.) 


5.0 mm. (0.197 in.) 
4.0 mm. (0.177 in.) 


3.0 mm. (0.138 in.) 
4.0 mm. (0.157 in.) 


36.0 mm. (1.42 in.) 


Aluminum; internal ribs 
134.0 mm. (5.275 in.) 
134.58 mm. (5.297 in.) 
110.5 mm. (4.35 in.) 
0.82:1 

Three 

Above piston pin 

7.0 mm, (0.275 in.) 

0.48 mm. (0.019 in.) 


315.0 mm. (12.40 in.) 
3.6:1 

Plain phosphor bronze 
28.0 mm. (1.10 in.) 

67.0 mm. (2.64 in.) 

18.70 sq. cm. (2.90 sq. in.) 


7.66:1 

Bronze shell, lined white 
metal 

56.0 mm. (2.20 in.) 

67.0 mm. (2.63 in.) 


58.0 mm. (2.28 in.) 
28.4 sq. cm. (5.02 sq. in.) 


4.42:1 
Four 
10.0 mm. (0.39 in.) 


2.04 sq. cm. (0.316 sq. in.) 
1.5 metric 


1390 lb. 


1815 Ib. 

















e 
B.H.P. & R.P.M. 
aT Grounp LEVEL 
Bore STROKE 
No. Bore and Com- Piston = 
ENGINE Rated | Type of ———| Stroke NORMAL MAXIMUM | pression} Speed, Order of Firing 
H.P. Cyls. Ratio Ratio Ft./ 
a in. 
Mm. | Ins. | Mm. | Ins. = a = a: 
ioe [o=1 a & 
Curtiss OX5........... 90 |V-90° 8 | 101.5 | 4 127 5 1.25 -1 93 | 1400] 95 | 1450] 4.5 1166 | 1L,1R, 21, 2R, 41, 4R, 31, 3R. 
eee 160 |V-90° 8 127 5 177.8 | 7 1.41 -1 206 1350 | 214 | 1450 | 4.71 1575 LL, 1R, 21, 2R, 4L, 4R, 3L, 3R. 
RADU Geciccsceasieters 27 V-45° 8 127 5 177.8 | 7 1.40 -1 270 1700 | 285 | 1850 18% BP Pv cc vein deawsnwsaierce 
Liberty 12A...........02% 400 |V-45° 12, | 127 5 177.8 | 7 1.40 -1| 400 | 1700] 430 | 1800} 18% | 1980 | tu, 6R, 5t, 2k, 31, 4k, 61, LR, 
21, 5k, 4L, 3R 
Hispano Suiza......... 150 |V-90° 8 | 120 4.72 | 130 5.12 | 1.08 -1]} 150 | 1450} 170 | 1700 | 4.8 -1 | 1240 — |11,4R, 2L, 3p, 41, IR, 31, 2R 
Hispano Suiza......... 180 |V-90° 8 | 120 4.72 | 130 5.12 | 1.08 -1] 180 | 1700 | 205 | 1800] 5.3 -1 | 1450 |IL,4R, 21, 3r, 41, Ir, 3L, 2R 
Hispano Suiza......... 300 |V-90° 8 | 140 5.5 | 150 5.90 | 1.07 -1] 300 | 1600] 340 | 1800] 5.3 -1 | 1578 |11,4R, 21, 3r, 41, IR, 3L, 2R 
ee ea 80 |Rotary 9 | 106 | 4.13 | 140 5.51 | 1.32 -1 80 | 1200} 85 | 1300 | 1.33-1 | 1100 |1,3,5,7,9,2,4,6,8 
ooo. canteen 100 |Rotary 9 110 4.33 | 150 5.90 | 1.36 -1 103 1200 | 110 | 1300 | 4.0 -1 | 1180 1,3, 5, 7,9, 2,4,6,8 
BIG WOMB. cc xc ctmees 170 | Radial 7 cS ok 2 a Se 5.9 1.31 -1 170 1750 | 200 | 1850 | 4.025 1690 1,3, 5, 7, 2,4,6 
ABC Dragon-Fly....... 320 | Radial 9 140 5.5 165 6.5 1.18 -1 320 1650 | 350 | 1750 | 4.025 tig 5 |1,3, 5, 7, 9, 2,4,6,8 
16 
MR ea cincre ecient 150 |Rotary 9 pate So) a 6.66 | 1.42 -1 154 1250 | 156 | 1300 | 5.9 -1 | 1394 1,3, 5, 7,9,2,4,6,8 
_ _* areas: 200 | Rotary 9 ets es >) a 7.08 | 1.285-1 238 1300 | 242 | 1350} 5.3 -1 | 1475 1,3, 5, 7, 9, 2,4,6,8 
Beardmore............- 160 |Vert. 6 142 sia! a woe | 1.23 =1 178 1350 | 192 | 1450 | 4.56-1 | 1435 1,5,3,6,2,4 
oO are 240 | Vert. 6 145 5.71 | 190 7.48 | 1.31 236 1400 | 250 | 1500 | 4.96-1 | 1558 1,5,3,6,2,4 
nee 240 |Vert. a eee 5.71 7.48 | 1.31 240 1400 | 250 | 1500} 5 -1 | 1558 i,5,3,6,2,4 
PENNUG Sic sar rodeos 150 |V-90° ae) ere a 2 5.12 | 1.08 -1 156 1500 | 165 | 1600 | 4.8 -1 | 1280 1,4, 2,3,4,1,3,2 
eee eee 180 |V-90° SB secak 4.72 5.12 | 1.08 -1 | 220 | 2000] 225 | 2100} 5.3 -1)] 1707 {1,4,2,3,4,1,3,2 
Rolls-Royce Falcon 3...| 220 |V-60° a ere 4.00 ; 5.75 | 1.44 -1| 270 | 2200} 280 | 2300 .3 -1 | 2108 ¥¥" rerey 
7 1,6,5,2,3,4, 
Rolls-Royce Eagle 8....| 360 |V-60° SF ib cciwae BB fl cscus 6.5 | 1.44-1] 350 | 1800} 360 | 1900} 5.3 -1 | 1950 |Rht.1,2,5,4,3. 
1,6,5, 2,3, 4,6 
Sunbeam Arab......... 200 |V-90° 8 120 4.72 | 130 5.12 | 1.08 -1 217 2000 | 224 | 2100} 5.3 -1 | 1710 1,14, 2, 2a, 4, 4a, 3, 3a 
Sunbeam Maori........ 250 |V-60° i See Sc OE FT ceenc 5.31 | 1.35 -1 265 2100 | 280 | 2200 | 5.6-1] ...... 1,5,3,6,2,4 
Sunbeam Cossack...... 320 |V-60° i eo =) ae 6.30 | 1.45 -1 350 2000 | 364 | 2100} 5 -1 1] 2100 1,5,3,6,2,4 
rr 110 |Rotary 9 120 SS) ee 6.30 | 1.33 -1 122 1250 | 123 | 1300 | 4.36-1 | 1260 1,3, 5, 7,9, 2,4, 6,8 
ee 130 |Rotary Sf gicas Oe 8 sass 6.30 | 1.33 -1 127 1250 4.56-1 | 1312 1,3, 5, 7,9, 2,4, 6,8 
PI goo cc.varicociielen 180 ’ V-90° W fesows sf en 5.12 | 1.08 -1 208 2000 | 225 | 2100 
5.3 -1 | 1707 1,4, 2,3,4,1,3,2 
ONII oo io 4.ciei eine 200 |V-90° ee BAST s<aes 5.12 | 1.08 -1 220 2000 | 215 | 2100} 4.8 -1 | 1707 1,4,2,3,4,1,3,2 
Lorraine Dietrich....... 275 |V-90° 8 120 4.72 | 175 6.89 | 1.46 -1 278 EE CREE RS ee arr eet 
Pint AISBIB. 6.0.4.0 00 50 275-300) Vert. 6 | 160 Ce 1.900 fb sscus 1.12 304-290] 1600 | 325 | 1760 | 4.31-1 | 1653 {1,5,3,6,2,4 
Oe rere 600 | Vert. a Eee a! ee 8.27 | 1.235-1 0 oe: Bef ee eee ss Ae re 
LA | aR apeeecenenee 200 |Vert. 8 | 130 190 250 | 1400} 268 | 1600) 5 WN eosin new eenernweat 
RGM cs isoipcccresioeae as eee 6 | 135 a. eS eae 210 | 1600} 225 | 1700] 5 BEE Rincbis tS orsecen ec ewivsientonen 
ene: 220 Vert 6 145 ee Re Sere 230 1400 | 252 | 1650} 4.93 SE MR Bars aA ylisly acon ago Ke 
Maybach.............. 200 | Vert 6 | 150 a Rees | Rees ee eee ee Soo. s2Gcsuieseacncxma: 
PROUOOR. os ccewesece 160 {Vert 6 140  eaccs Be anearecsiows 150 1200 | .... BBE MED Bl shcdkdsencavinvccvesas 
PON ois cise. *260 |Vert. 6 | 160 MO 8 haem. I see cxay 252 | 1400 | 260 | 1500 | 4.94 = BE e ha caeiuawnasaaemsienren 
eee a enn Cees CeReeee Seen Deveney CMR aweey Berens) Perron erin: ect, oye aD a 5 Siem ee Te ase 
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Method of Cooling 
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af 
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Ay 

aE: 

= 
111 1 
110 1 
115 1 
115 1 
114 1 
122 1 
125 1 
81 1 
88.7 | 0 
115 1 
114 1 
94 1 
95.2 1 
103 1 
116 1 
118.1 1 
114.75 | 1 
121.8 1 
114 1 
124 1 
115 1 
125 2 
121 2 
78 1 
81 1 
121.8 1 
115 1 
105 | 2 
108 
107.6 
116.6 
113 
107.4 
105.2 
107.5 











INLE' 

Te 

Dia., A 
Ins. | Sq. 
1.9094 ( 


bo bo 


2. 
7559 | 3. 
3. 


bo 
or 
ws) 


_ 
co 
[=r] 
go 
cr 
th 


_ 
r=) 
S 
oa) 
a 
i) 


2.17 3 
2.6559 | 5 
£7. 2. 
2.47 3. 
2.559 ss 
2.7165 


or 
oo 
~ 

wo 


ne 
© 
= 
eo 
oe 
bo 


1.7496 | 2 
2.0000 | 2 
2.126 | 2 
1.6142 | 3 
1.5748 | 1 
1.692 | 2 
1.9685 | 2 
1.9685 | 2 
2.00 | 5 
2.244 

1.8998 

2.3622 
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| VALVES PER CYLINDER CARBURETOR MAGNETO | Om Pump Water Pump AIR 
Te TT eS ST eT ee Se Tr cee ieee Ee 
INLET EXHAUST | | 
—--——__—_—-- -—-— —“eeepememen ” Weight S Speed | Weight) . ¢ is 
| | | | . I'ype Each, |- Type x Each, | > I'ype Weight,| S Type Weight, |2 I'vy 
a Total | | | Total mo Lbs. |“ B.S. | Lbs. |” Lbs, |“ Lbs. 
S| Dia., Area, | Lift, | >| Dia., | Area, Lift, | | 
‘ Ins. | Sq.Ins.| Ins. | Ins. |Sq. Cms.| Ins. | 
| 
=e DS eS eT 1 eee Geet Be se | .) c<.. wea i. ta | “| 
1 | 1.9094 | 2.0623 | .3437 | 1 | 1.9094 | 2.3267 | .3878 | 1 Zenith Duplex 4.2 1 |Berling 2 21 1 |Gear ~seoe | 2 |Contrif. i | . |Nil 
1 | 2.7559 | 3.2366 | .3740] 1 | 2.7559 | 3.2366 | .3740 | 2 |Zenith Duplex J fae Ce 2 3 |Gear 1 |Centrif. : | - |Nil 
1| 2.5 3.4344 | .4375 ] 1 | 2.5 2.9437 3750 | 1 |Zenith Duplex 7 1 {Twin Delco Gener-| 1.5 3 |Gear 1 |Centrif. 1 |Plung 
ator, 8-volt 
1} 2.5 3.4344 | .4375 | 1 | 2.5 2.9437 | .3750 | 2 |Zenith Duplex U.S. 52 1 |Twin Delco Gener-} 1.5 , . | 3 |Gear 1 |Centrif. ‘ | 1 |Phing 
ator, 8-volt . | ; | 
1 | 1.9685 | 2.4350 | .3937 | 1 | 1.9685 | 2.4350 | .3937 1 |Zenith Duplex 48 D.C, 7.0 2 |8-Cyl. Dixie Trans- 2 | : 1 |Eccentric Vane 1 |Centrif. | L |Plung 
verse | Type | | 
1 | 1.9685 | 2.9350 | .3937 | 1 | 1.9685 | 2.4350 | .3937 | 1 |Zenith Duplex 58 D.C. 9.5 2 {8-Cyl. Dixie Trans- 2 | , 1 Eccentric Vane 1 |Centrif. ‘ ee |Plung 
Bei verse |. Type f 
1 | ou 1 1 {Zenith Duplex 58 D.C. 9.5 2 |8-Cyl. Dixie Trans- Te iB 1 |Gear 1 |Centrif. | | 1 |Plung 
| verse | | 
1} 1.5629 | 1.7313 | 3593 | 1 | 1.5629 | 1.4492 | .2952 | 1 |Mixing Valve 4.19 | 1 |A.D.S. 26° Karly 9/4 | 9.10 | 1 Plunger 4.125 > ma 
7 0} .. : aa .5 ; . 1 | Mixing Valve ee) E ‘ ea aa, 9/4 ; . | 1 |Two Plunger $ ; Se a ee 
1} 3 17 | 3.83 | .4700} 2] 1.338 | 2.4800 | .2950 | 2 JA. B.C. Injectors =| ...... | 2|P.L.7. M.L.P. | 1.75 | 1 |Gear erry eo oF < 
} | | 
1 | 2.6559 | 5.4537 | .6535 | 2 | 1.6929 | 2.2992} .4830] 2]H.C.8 = §$ | ...... 2\|M.L. 9 1.18 | 13.5 1 |Plunger Dis- Babes - - | 
| | tributed i 
.. 6.79 2.41 | .4800] 1 | 2.000 2.7300 | .4300 | 1 |Block Tube | 5 21A.D.8S. M.L. } 2.25 | 10 1 |Plunger | 6.63 | . |Nil 1 |Plung 
2 1 | 2.47 3.9584 5100 | 1 | 2.28 3.6510 | .5100 | 1 |Block Tube ae ~ae .L. <r | 10 1 | Plunger 6.63 ; |Nil : ; 1 |Plung 
1 | 2.559 ; | , | 1 | 2.5590 race 2 | Zenith 5.75 2 1D. U.65S. 1.5 16 DW x Sivan iasion Ds . | 1 |Centrif. 4.9 ‘ ; 
1 | 2.7165 | 4.0455 | .4724 | 2] 1.8110 | 4.2346 | .4724 | 2 |48 Zenith RA 3.25 | 2 |E.M.6 1.5 | 15 1 |Rotary | 4.06 | 1 |Centrif. | 6.51 1 Pina 
3 1 | 2.5984 | 3.9060 4724 | 2 1.7322 | 5.2080 | .4724 | 2 |Zenith 4.2 2 |E. M. 6 1.5 15 2 |Gear | 4.1 1 |Centrif. 7.2 1 | Plung 
.75 | 1 | 1.9685 | 2.4350 3937 | 1 | 1.9685 | 2.4350 | .3900 | 1 Zenith Duplex 48 D.C. 7.0 2 |1A8S 1E. S. | 17.75 | 1 |Eccentric Vane Jove 1 |Centrif. 2.69 1 |Plung 
} ; | | 18.12 | 
8 | 1] 1.9685 | 2.4350 | .3937 | 1 | 1.9685 | 2.4350 | .3900 | 1 |Zenith Duplex 58 D.C. 9.5 2 |1A8S. 1AB B.S. | 18.12 | 2 |Eccentric Vane | .. | 1 |Centrif. 2.69 : Plo 
| 17.75 | | 
1 | 1.7496 | 2.4211 | .4437 | 1 | 1.7496 | 2.4211 | 4400 | 2 R.R.C.H.38M. =. ...... 2 | Watford 1.5 | 14.25 | 1 |Rotary | . | 1 |Centrif. | 2 an 
1 2.0000 | 2.9155 4850 | 1 | 2 0000 | 2.9155 4800 | 2 |R.R.C.H. Duplex 42) 13.000 | 4 Watford : 2.8 | 14.25 | 2 |Gear | 8.75 | 1 |Centrif. 4.625 | 1 |Plung 
| | | m/m. | | | 
} | ‘ 
1 | 2.126 | 2.3631 | .3543 | 2 | 1.2598 2.8088 SRS 5 5 ne eee 2 |B.T.H. A8sS K. 8. | 12.8 3 |Gear | | 1 |Centrif. 3 | 1 |Plung 
2 ee 3543 | 2 | .3500 | 4 |C.H.B.Z.S. 42 m/m. 4 |W.B.G. 1.5 19.1 | 3 |Gear ae | 1 |Centrif. ' . | 1 |Plung 
2 | 1.6142 | 3.6952 | .3543 | 2 | 1.6142 | 1.8476 | .3500 | 4 |C.H.B.Z.S, 42 m/m. ae 4 |B6 or W.B.G. 1.5 19.1 | 3 |Gear ® | i |Centrif. | .. 1 |Plung 
1 | 1.5748 | 1.9423 3937 | 1 | 1.9685 | 2.8031 4528 | 1 ,Block Tube Bish 4.41 2 |A.D.S. 1. 8. 9-10 | | |Gear 16.63 |. ; ea To 1 | Phung 
D.A.L. | 
1} 1.692 | 2.24 .3900 | 1 | 1.9685 | 3.038 4527 | 1 |Block Tube 5.0 2 JA.DS. 2.25 | 910 | 1 |Plunger 16.63 |. |Nil 1 | Plung 
1 |Zenith Duplex 58 D.C. 9.5 | 2 )1ABS. IAB KE. 5. 18.12 | 2 |Ecccentric Vane 1 |Centrif. 2.69 | Pluns 
8 1 | 1.9685 | 2.4350 3900 | 1 | 1.9685 | 2.4350 | .3931 : 17.75 “ors | 
1 | 1.9685 | 2.4350 | .3900 | 1 | 1.9685 | 2.4350 | .3937 | 1 |Zenith Duplex 58 D.C. 9.5 | 2 1S.E.V. |}E. 8. 16-3 | 1 |Eccentric Vane | . 1 |Centrif. séicvace 1 bee 
‘ . owe cool o | ‘ wes nents . re beees ; eer epee ‘ ba . ° o | sececcens . ararevaietie ci a i. nae 
2 2.00 5.5180 | .4300 | 2 2.0078 | 5.518 .4375 | 1 |Siemens 2 \6-Cyl. Dixie 60-). Pe. bs 3 |Gear 1 |Centrif. 1 |Pluny 
; ‘ es nae av ueees packed a : ne P bet o oe cence 1 |Centrif. : adie 
| | 
eo & 2 sees Poets erred oy rerere ree fe ener , eased ee . eee icin — Perron 
.6 a me SD ge so, Bans . Tee ¥ ) er nica ; See ; 
2.244 ‘ + Bs BD E.. B daceve Ee cekes — ee 2 |2H6 Bosch Ps + 2 . | . |Gear } . |Centrif. 
7.4 1.8998 : aot | ee, Pee 2 |Maybach 2 |2H6 Bosch ; 1 | Plunger wees Axial Turb. 
ae Oo 0 exeua ae —- a: cea hy eee, Ne . |Duplex | 2 |2H6 Bosch 2 |Plunger Ue -aceavatetats 
5 SEE ccs: - 3 1 | Mercedes wee WS sracchervdrs . |Mercedes | ..... Axial Turb. 
| 4-Plunger 
a) omen perce, reer) a ours . on | v | essere ee, ee Pee Oo Orion nucle Det pS SNe 





























NOTES.—(1) This data chart includes the important engines, both foreign and United States. It does not include experimental nor obsolete types, no1 
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Arr Pump 
| fatio of 
Gear 
- | Weight, Reduction 
o 1 
ht, |, | ype bs. 
ke 
| | 
| . |Nil | Nil 
| . INil ‘ Nil 
1 |Plunger | . | Nil 
| l — | |Nil 
L |Plunger | Nil 
iz | Plunger : s 
| l [Plunger ‘ INit 
; iNil 
| - aceee TUN 
ay | a F Nil 
| 
i 
| 
| 1 |Plunger | 4.7 {Nil 
| 1 {Plunger | . iNil 
. Soe ieee Nil 
| 1 Plunger 88. | Ni 
| 
| 1 | Plunger 7 |Nil 
1 |Plunger | 1502. | Nil 
| 
) . | Plunger Iwi 
| 2 “—— 2.75 |.59-1 
| 
5 | 1 |Plunger | 2.875 |.6 l 
| 1 |Plunger 45-27 
. | L |Plunger |2-1 
| | |Plunger . 12-1 
1 |Plunger | 4.8 
| 
1 |Plunger | 4.7 a 
1 {Plunger | 1502. |Nil 




















te 


| Speed of 
Propeller 


11300 r.p.m. 


i; LO8O 





| 1 |Plunger | 13 oz. 24x41 or 21x28/1170 or 150 
| 1 |Plunger | ..... |Nil i. S. 
| | 
Cinae ‘ . 11400 
| : 11600 
| ‘ 
mR Rien te Mee Sere 


types, nor engines of very limited use. 


















































| OVERALL Fur, & Om Fuser & Om 
DIMENSIONS Hr. Pints Hr. Las. 
ee ees a veers. Spe eee 
| Tractor | ' 
or } 
Pusher 
Length, Width, Height, uel Oil Fuel Oil 
M/M. 1/M. M/M. | 
et | 
Rither 1408 753 841 47 | 1.66 42.3 1.86 
Rither | ..,.. teeeee (1020 168.8 | 13 7 132 12.2 | 
| } | 
Nither 1755 1020 256 | 189 13.8 | 
| | | | 
Kither 1308 | 851 832 | ar | 78 7.5 | 
Kither 1308 851 832 | oF mf eee 
Kither | ..... (Rhee eraser Wee 
| 
SE Perr, ere ee , | gad Eien ce Oral ected 
Kither shila acts ask eS a ane 
5 ie | 36:7" 42.20” 42.20” 92 2.8 82 3 
2 1070 1232 1207 iva” : 179 12.5 
Rither 43.5” 47.50” | 41.57” taal 15 | 92.88 16.87 
| Either sraseinis : ie 161 15.2 144.9 17.1 | 
| Kither 57.08” 19.92” | 31.88” | 103.2] 5.3 93 5.96 
Hither 67.32” 20.07” 42.91” | 136.8 | 6.4 123.25 7.2 
| 
Either 69.88” 24.09” 43.62” | 134.4 | 13.2 121 14.85 
Lither 51.53” 33.46” 32.67” 90.5 | 6 81.45 6.75 
Either | 47 4” | 33.46" | 33.34" | 127 | 1 114.8 | 12.4 
Rither 72.08" | 37.24” | 42.00 | 154 7.15 | 138.6 | 8.04 
\Rither | 75.98” | 42.52” | 48.03 | 196 8.75 | 176.4 | 9.84 
T. 1105 810 903 108.5 7.8 | 97.65 | . 8.8_ 
Kither 55.11” | 35.46 | 33.85 | 150 | 6.2 | 135 6.97 
Either 61.81” 37.79 38.89 196 | 12 | 176.4 13.5 
Hither 36.22” | 40.15” | 40.15” | 81.5 | 16 | 73.35 | 18 
| | | 
Hither 36. 22 | 40.15” 40.15” 85.2 | 13.85 | 76.68 | 15.58 
Dia. | | 
Kither | 47.24” | 33.46” | 33.34” | 127 | a1 | tt4.8 | 12.4 
| | 
0| Either 51.18” 33.46” 33. 26” 124.8 | 13 112.3 14.62 
Kither | ouceeen | | 156 | 6.8 | 140 7.65 | 
cere: E | 367.4 | 29.3 330.7 33 
Hither | . | | | 
Kither | . ee ee 
SiC S| REN | NEES SE | . 
eesreee | . ereee 
6D weede P paves 2 owemes 
oe Ae Oe Bercy Seeerie lomerene 
eevee | . | eree | | 
= Pee Sees weer, cere ees eee s fees 
| 


(2) Unit 


S are 








U. S. gallons, Ibs., feet, unless otherwise stated. 


| 176. 


TotaL Fuet & 
Ort per Hr. 


48.6 
182. 24 


192. 


“Od. 
118. 


108. 
143.: 


boobs bo 


147. 
96. 


ac 


138. 
161. 


204.7 


116.3 
161.2 
208 

99 
138.6 
137.8 


162.: 


396. 


é 





— 
nh 
bo 


191.5 


109. 

162 
98. 

130. 


135.85 
88. 3 
127. 
146. 
186.2 
106. 
141.97 
189. ¢ 
91.35 


92.26 





Consumption PER B.H.P. Hour 

















| 
PINTS | LBS, | COMBINED 
| l 
| 
Fuel Oil Fuel Oil Pts | Lbs. 
.51 | .018 | .46 | .02 | .528] .48 
-606 | .0214 | .547 | .050 | .627 | .597 
565 | .0199 | .509 | .087 | .585 | .546 
52 | .05 57 
.52 | .056 576 
56 .19 spay ee 
a 72. |\..48 .90 
.55 | .026 | .495 | .019 | .567] .514 
.56 . 02 
661 | .097 | .59 | .109] .758 | .699 
7 066 | .63 | .074] .766] .702 
52 | .0382 |... ... | 609 | .552 
58 | .027 | .52 | .03 | .607] .55 
56 | .055 | .50 | .062] .615 | .562 
58 | .088 | .52 | .043] .618] .563 
58 | .05 52 | .056| .63 | .576 
56 . 026 53 .026 | .586 | .559 
56 | .025 | .5 028 | .585 | .528 
.50 | .036 | .45 | .04 | .536] .49 
56 | .023 | .51 | .026] .583 | .536 
56 | .034 | .50 | .088] .594 | .538 
667 | .131 | .6 .147 | .798 | .747 
.67 | .109 | .60 | .123| .779 | .728 
58 .05 .52 056 | .63 576 
6 06 | .54 | .067| .66 | .607 
‘55 | 024 | .49 | .027) .574| .517 
52 | .042 | .47 | .047| .562 | .517 
.485 | .033 
.473 | .033 
653 | .02 
eee oe | .6 .029 
Prey et | 605 .032 
| 



















4 


506 


65 





SONSUMPTION PER B.H.P. Hour 


PINTS 


LB 
Oil | Fuel | 
| 
O18 46 | 
214 547 
ol 509 
| 
2 | 
1 
) 
} fa 
026 | .495 | 
| 56 | 
| 
097 | .59 | 
O66 | 63 
O32 i 
027 | .92 
055 | 50 
U3 52 | 
05 52 
| 
026 | 53 
0250 5 
036 | .45 | 
025 | 51 | 
034 | .50 
131 6 | 
| 
109 60 | 
Oo | 52 
06 | 54 
024 1y 
042 | .47 | 
-485 | 
473 | 
. 653 | 
-0 
605 


056 


19 


1s 


02 


O19 | 


109 | 


074 


O62 
043 


056 
026 


025 


035 
.033 
02 

.029 


. 032 


COMBINED 


| Lb 
28 48 
627 5Y 
SD 516 
57 
| .57¢ 
| ‘ 5 
| .90 
567 514 
| 
of 
758 | .699 
766 | .702 
.609 | .552 
.607 | .55 
=e oe 
615 | 62 
618 | .563 
| 
63 576 
| 
586 | .559 
585 528 


83 | .536 

4 538 

.798 747 
Coie 
19 | 
| 

a So 

DS vil 

ob | 60/ 
} 

574) .517 

2 517 





WEIGHT oF 
ENGINE 
Dry 


| | 
75 | 2.12 | 
845 | 2.11 

| 

| | 
440 | 2.953 
485 | 2.69 | 
96 | 1.98 
245 | 3.05 
270 | 2.7 
260 | 1.53 
ead 1.88 


175 2 | 
592 | 3.3 | 
690 | 2.95 
625 | 2.6 
455 | 2.9 
510 B. 32 
723 | 2.68 
933 | 2.66 
| 
§50 | 2.5 | 
890 | 2.3 
1118 | 3.2 
367 | 3 | 
| 
} 
| 


400 | 3.15 


1565 2.36 

825 >. 99 | 
539 | 3.21 | 
829 | 3.68 | 


618 | 3.86 | . 


WEIGHT OF 


| WIGHT OF 





ENGINE IN ENGINE WITH 
RUNNING Fue. On 
OrverR Less AND TANKS 
Fue: Om AND ror 6 Hours 
TANKS RUNNING 
| Lbs. } , 

Lbs. |B.H.P. Lbs./ 
| Lbs. |B.H.P. 
= 
} 

445 | 4.8 6765 fe 

1151.5 | 2.88 
| 

260 | 1.53 | 820 | 4.82 

600 | 1.88 

405 | 2.6 1129.35 | 7.8 

475 | 2 1544 6.5 

713 $ 1366 7.6 

843 | 3.57 | 1704 7.2 

731 3.25 1677.6 7.0 

657.4 | 4.29 1239.5 7.9 

653 | 2.97 1492 6. 67 

912 | 3.38 | 1880 6.9 

1177 | 3.37 | 2406 6.9 

686 | 3.16 1389 6.4 

1065 3.95 | 2002 7.8 
1345 ¢ | 3.8 2598 7.4 

367 3 970 8 

400 3.15 | 1009 8 

653 | 2.97 | 1492 6.67 

638 3.1 1475.6 7.8 

1110 Fo 2084 7.44 
2020 | 2.9 4420 6.3 

| 

| j 

| ? 

| | 

Se 

| | 

| B ewemcem 

| | 

; 




















irplane Engines 


Torque in Lbs, Ft. 


Estimatep B.H.P. at 





6000 | 10,000 | 15,000 | 207000 
It. Ft. Ft. It. 
76 67.3 57.5 ] 49.4 

! ee ° ecee ° 

260 181 148 116 

320 272 220 172 

' 
138.11 | 122.24 | 104.37 | 89.67 
256 218 176 138 
129 114.2 97.5 83.7 

196.8 | 174.2 | 148.75 | 127.8 

147.2 | 130.3 | 111.25] 95.6 

195.2 | 172.75 | 147.5 | 126.7 

198.5 | 175.7 | 150 129 

129 114.2 97.5 83.8 

182 161 137.5 | 118 

227.4 | 201.3 | 171.8 | 147.6 

289.5 | 256.2 218.75 | 188 

179.5 | 158.8 | 135.6 | 116.5 

219 194 165.6 | 142.3 

289.5 | 256.2 | 218.75 | 188 

101 89.3 76.25 | 65.5 

105 93 79.4 68.2 
182 161 137.5 | 118 
172 152.25 | 130 111.7 
a © BF eescees fF cevece 
215 190.3 | 162.5 39.6 
580 512.4 | 430.75 | 370.6 














EstimaTED Furt CoNnsUMPTIONS 
Pints PER Hour Grounp 
LeveL CARBURETOR ADJUST- 
MENTS, No Autitupr Contro! 








6000 10,000 15,000 20,000 
Ft. Ft. Ft. Vet. 
cee) Se —|-— 
42.6 | 40.1 | 37.1 | 34.4 
112 100° | 87. =«| «75 
163 144 125 108 
Mectecs 
83.53 | 78.56 | 72.68) 67.34 
149 134 116 100 
93.7 | 88.1 75.5 
146.2 | 137.5 117.8 
93.7 | 88.1 75.5 
124.2 | 116.8 100.1 
122 114.7 | 106.2 | 98.4 
2 | 77.3 | 71.5 | 66.25 
115.8 109 100.8 93.5 
139.8 | 131.5 | 121.6 | 112.7 
178 167.4 | 154.8 | 143.5 
98.5 92.6 85.7 79.4 
136.2 | 128.1 | 118.5 | 109.8 
178 167.4 | 154.8 | 143.5 
74 69.6 | 64.4 | 59.6 
73 | 727 1 0.2 | Gs 
115.8 | 109.0 | 100.8 | 93.5 
113.3 106.6 98.6 91.3 
141.6 | 133.2 123.2 | 114.2 
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THE AUTOMOBILE 





Load due to centrifugal force at WEIGHTS 
TE BINS. Sisicsorenrssicseuincie aes 485 lb. 4 : 
Total load on bolts at 1400 r.p.m. 1760 lb. = of — Me ggpi dry, 
Total load on bolts at 1600 r.p.m. 2300 Ib. be oe a —_ —— Se 728.5 Ib 
Stress per sq. in. at 1400 r.p.m... 5570 Ib./sq. in. aust manifold .............- sm. 
Stress per sq, in. at 1600 r.p.m 7280 Ib./sq. in Weight per b.hp. ditto ......... 3.64 Ib. 
aati i cthiebini ——" Weight of fuel per hour ........ 100.00 Ib. 
Weight of oil per hour .......... 7.86 lb. 
anne Total weight of fuel and oil per 
Number and type of main bear- Seven, bronze cage, lined PN bcccetenseaseebe #tkae ben 107.86 lb. 
Se cccmderdeenstnws ceeear white metal Gross weight of engine in running 
Cylinder centers ...........ee0- 166.0 mm. (6.53 in.) order, less fuel and oil (cooling 
Crankpins system) at 0.65 lb. per b.hp... 858.50 Ib. 
Outside diameter .......6ssece0 56.0 mm. (2.20 in.) Weight per b.hp. ditto .......... 4.29 lb. 
Tnsid® GIQMOUEE 66.6 66iccicascees 30.0 mm. (1.18 in.) Gross weight of engine in running 
Pee eer e 68.0 mm. (2.67 in.) order, with fuel and oil for six 
Journals hours’ running (tankage at 10 
Outside GidMeter .......6.000s:c<s0 58.0 mm. (2.28 in.) per cent weight of fuel and oil) 1570.4 Ib. 
Inside diameter (front two).... 21.0 mm. (0.82 in.) Wels BOP GU. 6c ecccccccsves 7.85 lb. 
Inside diameter (others) ....... 30 mm. (1.18 in.) 
Length, propeller end .......... 56.0 mm. (2.20 in.) OVERALL DIMENSION 
Teeth, BORE GRE .. 2c cc vecsssses 43.5 mm. (1.71 in.) : 
Se, GE hc akinndxvnsecwn 50.0 mm. (1.97 in.) Height ......-....eseeeeeeeees 1150 mm. 
Length, intermediate ........... 50.0 mm. (1.97 in.) Length ..........seeeeeeeeeeee 1724 mm. 
WE Sri Wbeureetieeceveuaas 568 mm 


CRANK WEBS GENERAL ANALYSIS OF WEIGHTS 


Width ecececereccrecceeececcceeeee 74.0 mm. (2.91 in.) No. Average Weight of Percentage 
Thickness (front two).......... 24.5 mm. (0.96 in.) Description of part per unit weight complete of total 
Thickness (others) .........-.- 24.0 mm. (0.94 in.) Set  inlb. setinlb. weight 
Radius at ends of journals and Cylinders, bare ........ 6 18.43 110.62 15.30 
crankpins paralererelclaronetaresr care eres 4.5 mm. (0.17 in.) Detachable inlet valve 
Weight of complete shaft ....... 96.5 lb.’ | na, 6 1.06 6.37 0.87 
a Pistons, complete with 
SE awh cera naxesas 6 3.52 21.12 2.90 
Piston clearance top (total)..... 1.00 mm. (0.039 in.) aes 6 0.66 4.00 0.54 
Piston clearance bottom (total). 0.42 mm. (0.016 in.) Connecting rods ...... 6 4.84 29.04 3.98 
: Side clearance of connecting rod COMMUTE ooo cccsccss 1 96.50 96.50 13.24 
4 in platen (total)....vesecees 2.50 mm. (0.098 in.) Inlet valves .......... 12 0.34 4.12 0.56 
; Side clearance of connecting rod Exhaust valves ....... 12 0.34 4.12 0.56 
: on crankpin (total)........... 1.00 mm. (0.039 in.) Inlet exhaust valve 
End clearance of crankshaft in | ee 24 0.16 3.88 5.53 
q TAT DRIED ic ois ein acersremviars 2.00 mm. (0.079 in.) Valve collars and lock- 
: ee 24 0.09 2.19 0.30 
4 LUBRICATION SYSTEM Valve rockers (with 
Number and type of oil pumps.. One plurger re 12 1.25 15.00 2.06 
Oil consumption per hour ...... 8.75 U.S. pints Camshaft ............ 1 10.25 10.25 1.40 
Oil consumption per b.hp. hour.. 0.044 U.S. pint = 0.039 Ib, Camshaft casing com- 
ND bios ok avn ceadasees 50 deg. C. plete ...... psec eceee 1 34.50 34.50 4.74 
4 Olt QeOPRONNS .oc cose ccciceess 5 Ib. per sq. in. aan ge ston on 1 2.69 2.69 0.36 
™ Specific gravity of oil .......... 0.899 ertical camshait driv- 
: Ratio pump speed/crankshaft ing spindle (complete) 1 6.81 6.81 0.93 
4 ier ig eae Es 1:15 Vertical spindle housing 1 1.62 1.62 0.22 
4 Camshaft bevel sprocket 1 3.15 3.15 0.43 
c IGNITION 4 Crankcase, top hale... I 107.00 107.00 14.68 
Number and type of magnetos... Two Bosch Z.H.6 —— bottom Ralf. 1 ae Lip — 
Firing sequence of engine ...... Propeller 1-5-3-6-2-4 Mein holding via ‘hale R “a an — 
ignition timing (fully advanced). 20 deg. E to 40 deg. E, Ficiek Ganreumahe ng ’ 1 528 mg ap 
; ; variable Propeller hub ........ 1 131 1131 1.55 
ae of plugs per cylinder ... Two eseeniiens 1 24.06 24.06 3 30 
I ale 6p aikininig bw nina eee Bosch 3-point 2 Mee ee ‘ . pi 
Ratio 4 Induction pipes ....... 2 4.25 8.50 1.16 
— ee 7 Exhaust pipes ........ 6 2.33 14.00 1.92 
ee ee we a EE Cieinineiwaieil a 11.81 11.81 1.62 
CooLING SYSTEM Oil leads with relief 
Perey ee i 4.56 4.56 0.62 
Number and type of water pumps One centrifugal Magnetos ............ 2 14.37 28.75 3.94 
Diameter Of inlet pipe ......... 36.0 mm. (1.42 in.) High tension leads with : 
Diameter of outlet pipe ........ 36.0 mm. (1.42 in.) casing .... 1 4.75 4.75 0.65 
Diameter of rotor ...........+- 112.0 mm. (4.40 in.) Magneto and_ throttle 
Number and type of radiators .. One honeycomb controls ............ 1 2.12 2.12 0.29 
Ratio ne pump speed/engine Water pump ... 1 7.62 7.62 1.04 
eng REPAID 1.894:1 anes : Y 
— temperature inlet ....... 54.5 deg. C. ingen’ 4 ; ; : d ; ; ; ; ie : ye Mee mes 
ater temperature outlet ...... 60.0 deg. C. Rev. counter drive ..... 1 0.75 0.75 0.10 
Gun gear with case .... 1 5.81 5.81 0.80 
AIR PUMP Miscellaneous parts... 1 28.09 28.09 3.85 


Type of air pump .............. Cam-operated plunger 
tags OER 38.0 mm. (1.496 in.) ED sie tahcnrnvain 728.50 100.00 
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With a Few Conspicuous Examples of Achievements 
Authentic, Have Not Been 


HE airplane records which are tabu- 
[sted on these two pages and the 
one following are those that have 
been compiled by the Aero Club of 
America. But while they are the 
recognized records of airplane perform- 
ance and cover flights which have been 
officially observed and recorded both in 
the United States and in foreign coun- 
tries, they do not by any means repre- 
sent some of the more recent achieve- 
ments of foreign and American pilots. 
Obviously, the war has precluded the 
possibility of publishing specific infor- 
mation regarding the accomplishments 
of military aviators and machines. 
Nevertheless, authentic reports from out- 
side sources reveal that many of the 


records on these pages are, in fact, 
records no more. When the final data 
are collected, checked and _ officially 


promulgated in the form of records, it 
likely will be found that at least half 
of the figures given herewith have been 
superseded. 

In the meantime, a brief review of 
some of the more conspicuous perform- 
ances will serve to show how extensive 
may be the changes in the records. For 
example, the American altitude record 
for seaplanes is given as 875 ft. in a 
plane carrying six persons. As a matter 
of fact, this record is beaten nearly 
every day by regular navy fliers who 
commonly attain altitudes of more than 
3000 ft., carrying as many as 11 persons. 

In the matter of distance and pas- 
senger carrying, it probably will be a 
long time before the recent record of 
the navy seaplane NC1 is approached, 


yet it is not officially chronicled. This 
plane flew from Hampton Roads to 
Rockaway Beach, N. Y., carrying 51 
passengers. 


Another record about which nothing 
has become public was a flight of three 
navy seaplanes completely across the 
continent. Three stock machines were 
assembled, and almost without prepara- 
tion flown from the Atlantic to the 
Pacific by regular navy pilots. 

The altitude record, too, has been 
broken since these figures were compiled. 
Whereas Capt. Schroeder in September 
reached an altitude of 28,500 ft., a Brit- 
ish pilot on Jan. 2 drove an American 
plane carrying himself and an observer 
to an altitude of 30,500 ft. in 55 min. 15 
sec. 

Speed records, as well, have been bet- 
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SPEED 
Time for a Given Distance 
Kilo- | | 2:2 
meter | Miles Aviator Pass. Place | Date | Machine Motor Time 
3.11 Vedrines 0 Clearing, Ill. |Sent. 9, 1912| Deperdussin Gnome-140 |0: 1:43.38 

10 | 6.21 Vedrines 0 Clearing, Ill. Sept. 9,1912|Deperdussin |Gnome-140 | 0: 3:27.87 
15 | 9.32 Vedrines. 0 |Clearing, Ill. Sept. 9. 1912} Deperdussin |Gnome-140 | 0: 5:11.58 
20 | 12.42 Vedrines 0 |Clearing, Ill Sept. 9, 1912} Deperdussin |Gnome-140 | 0: 6:55.9! 
30 18. 64 Vedrines 0 |Clearing, Ill. Sept. 9,1912|Deperdussin |Gnome-140 | 0:10:32 

40 | 24.85 Vedrines 0 {Clearing, Ill. Sept. 9,1912}Deperdussin |Gnome-140 | 0: 

50 | 31.06 Vedrines 0 |Clearing, Ill. Sept. 9,1912|Deperdussin |Gnome-140 | 0: 
100 62 13 Vedrines 0 Clearing, Ill. Sept. 9,1912)Deperdussin |Gnome-140 | 0: 
150 93.20 Vedrines 0 |Clearing, Ill. Sept. 9,1912|Deperdussin |Gnome-140 | 0: 
200 124.27 Vedrines 0 |Clearing, Ill. Sept. 9,1912|Deperdussin |Gnome-140 | 1: 
250 155.34 Johnstone ite 0 | Mineola, N. Y. July 27,1911] Moisant Gnome-50 | 3: 

10 6.21 Grahame-White 1 |Nassau Blvd., N.Y. Sept. 30,1911) Nieuport Gnome-70 | 0: 

20 12.42 Grahame-White 1 | Nassau Blvd., N.Y. Sept. 30, 1911] Nieuport Gnome-70 | 0: 

30 18. 64 |Grahame-White 1 IN ‘ Sept. 30,1911] Nieuport Gnome-70 : 

40 24.85 Grahame-White . 4 | S Sept. 30,1911) Nieuport Gnome-70 

50 31 06 Grahame-W hite | 1 |Nass: Sept. 30, 1911] Nieuport |Gnome-70 

5 3.10 |Sopwith 2 = ago, Ill. | Aug. 15,1911] Wright |W right-30 

Distance for a Given Time 

40) 24.85 | Vedrines 0 |Chicago, Ill. Sept. 9,1912}Deperdussin |Gnome-140 | 0:15:00.00 
80° 49.70 Vedrines 0 |Chicago, Ill. Sept. 9,1912 ee me Gnome-140 | 0:30:00.00 
166.6 103.50 Vedrines 0 |Chicago, Ill. Sept. 9,1912)Deperdussin |Gnome-140 | 1:00:00.00 
141 . 9 88.20 Johnstone 0 |Mineola, N. Y. July 27,1911] Moisant Gnome-50 | 2:00:00.00 
214.6 133.20 Johnstone |} 0 |Mineola, N. Y. July 27,1911] Moisant Gnome-50 | 3:00:00.00 
283.6 176.20 |Johnstone ~~ | © |Mineola, N. Y. July 27,1911 | Moisant \Gnome-50 | 4:00:00.00 
24.14 15.00 |Grahame-White , @ |Squantum, Mg :, Sept. 4,1911| Nieuport }Gnome-70 | 0:15:00.00 
36.24 | 30.00 |Grahame-W hite 1 |Nassau Blvd., Sept. 0:30: 00.00 





30, 1911] Nieuport 
{ 


|Gnome-70 
| 











Maximum Speed manapeies: of Length of Flight 








Speed per 

































































| | 
| | Hour 
ae | a Kilo = Miles 
edrines a 0 hy Yhicago, Ill. Sept. 9,191 ——s |Gnome- -140}174.1 108.1 
|Grahame-White | 1 |Squantum, Mass. [Sept: 4 4,1911|Nieuport 'Gnome-70 {101.7 63.2 
| |Sopwith } 2 ‘ hieago, Ill. |Aug. 15, 1911) Wright Wright-30 | 56.2 34.9 
DISTANCE 
| ; | W. C. Robinson 0 |Des Moines, Iowa, to|Oct. 17, 1914| Parasol type |Robinson [535.0 332.0 
mm Kentland, Ind. 
DISTANCE—Closed Circuit 
—— _ ——= 
|T. C. Macaulay | 5 |Newport News, Va., dee 4, 1916| Curtiss Curtiss 173.7 154.0 
Pt. Lookout and ah 
| | turn. 
DURATION 
| 9 | Time 
|Lt. B. Q. Jones | 0 {San Diego Ss. ee eee 8:53:00 
Lt. T. F. Dodd , 4 ~~ Xa to Burbank,|Feb. 14, 1914| Burgess Renault-70 | 4:43:00 
|Lt. B. Q. Jones | 2 |San Diego | Mar. | ea: earner | 7:05:00 
ALTITUDE 
a . . | | Feet 
Capt. R. W. Schroeder 0 |Fairfield, Ohio Sept. 18, 1918) Bristol Hispano- 28,900 
‘ i : Suiza 300 
V. Carlstrom 1 |Newport News April 30, 1916|Curtiss Curtiss- 16,225 
OX 
V. Carlstrom 2 |Newport News April 10, 1916|Curtiss Curtiss- 11,180 
; Ox 
R. V. Morris 3 |Buffalo ee NE kiiscc Pl xeawus 8,105 








ro ew 


’ an 



































January 16, 1919 


planes 


AUTOMOTIVE INDUSTRIES 
THE AUTOMOBILE 


ance Records of Airplanes 


of Military Aviators and Machines, Which, Though 
Promulgated As Records 





World’s Records 









































CLIMBING 
Kilo- - | ran 
meter Miles Aviator | Pass. Place | Date Machine | Motor | Ft. | Time 
a. io | ee ee 
j | 
|R. Simon | 0 |Chicago, Ill. | Aug. 19, 1911|Bleriot Gnome-50 ; 1640 | 3:35:00 
[Sopwith 0 |Chicago, Ill. Aug. 19,1911|Sopwith |Gnome-70 | 1640 | 3:35:00 
|Grahame-White | 1 | Nassau Blvd., N.Y. Sept. 30,1911|Nieuport |Gnome-70 3280 | 9:00:00 
{ | | | | 
ALIGHTING 
ia - | jcitearis, | saat ] - a Distance 
H | | from Mark 


Sopwith 





0 |Nassau Blvd., N.Y. July 








22,1911 ‘ee 





E.MY. 60; 1 ft. 514 in. 
| 





WEIGHT CARRYING 




























































































| | Weight,Lb. 
| es « O. Parmelee | 0 |Chicago, Ill. |Ave. 19,1911} Wright Wright-30 458 
| | | - Distance _ 
” | : : | ; | Miles 
.... [Stinson 0 |Chicago to Binghamton} May 23, 1918| Curtiss Curtiss 601.7 
. V. Carlstrom | 1 {Newport News to May 23,1918) Curtiss | Curtiss- 283.0 
-_ Sheepshead Bay 
i = ' oe | Time 
.... ‘Stinson 0 |Chica%o to Binghamton} May 23, 1918)Curtiss Curtiss 10:10:00 
ae - T. F. Dodd 1 {San “eae to Burbank,|Feb. 14, 1914|Burgess Gnome-70 4:43:00 
Cal. 
HYDROAIRPLANE 
Distance 
| i l | l | Miles 
L. B. Sperry | 1 |Brooklyn, N. Y., to|Jan. 20,1915} Curtiss Ne 60 
| Ossining, N. Y., and | 
| return. | | 
A. G. Sutro } 2 |San Francisco |Sept. 28, 1913|Sutro Be Piaiacstatats 33.5 
T. C. Macaulay | 4 |Newport News to Balti-|May 6, 1916 els i 178.3 
more. | | 
DURATION 
et: , a Time 4 
L. V. Sperry 1 {Brooklyn to Ossining|Jan. 20,1915/Curtiss § | ...... | 1:25:00 
é and return. 
| -.». |T.C. Macaulay 4 |Newport News to Balti-|May 16,1916) ........ | ...... 3:01:00 
more. 
| .--. |A.G. Sutro 2 {San Francisco Sept. 28,1913|/Sutro | ...... 1:15:35 
ALTITUDE 
| = Feet 
Lt. R. C. Saufley 0 {Pensacola Mar. 29,1916|Curtiss §| ...... 16,010 
} Caleb Bragg 1 |Pt. Washington Sept.19,1917|Wright- | ...... 13,950 
} Martin 
; ee, FBA 
Caleb Bragg 2 |Pt. Washington Aug. 25,1917|Wright- | ...... 12,900 
Martin 
eer, FBA 
Floyd Smith 3 | North Island, Cal. Feb. 15, 1916] Martin 9,603 
T. C. Macaulay 5 |Newport News May 4,1916)Curtiss | ...... 775 
T. C. Macaulay 6 {Newport News April 30,1916/Curtiss § | ...... 875 





























tered time and again. There was a 
conspicuous example of this only last 
week when Major-General Kenly flew 
from Washington to New York to attend 
the dinner of the Manufacturers’ Air- 
craft Association. He came over in a 
De Haviland, covering the 270 miles be- 
tween the Capital and Mineola in 99 
minutes, which figures out at an average 
of 163 m.p.h. Still more recently, Lieut. 
Springer flew a Martin bomber, the first 
to be turned out, from Dayton to Cleve- 
land, carrying a passenger, at the rate 
of 172 m.p.h. And it was considered 
quite an accomplishment when S. F. 
Kettering flew more than a month ago 
from Dayton to New York in a De Havi- 
land equipped with a Liberty engine in 
4 hr. 10 min., averaging 140 m.p.h. 

Cross country records have long since 
gone by the boards. Take the case of 
the four army airplanes which only last 
week reached Mineola after having flown 
all the way from San Diego. They were 
in the air 55 hours, all told, during the 
34 days required for the journey. 

And in the middle of December, came 
news from England that for the first 
time the flight between England and 
India had been accomplished. Major 
A. S. MacLaren made the flight with one 
passenger in a Handley-Page machine 
equipped with four Rolls-Royce Eagle 
engines, covering the distance in five 
legs. 

It is believed by many that a large 
portion of long distance records of the 
future will be held by seaplanes or flying 
boats, this for the reason that as long 
as they are over water they are sure of 
a landing place and thus are enabled to 
venture further than land machines. 

Two long flights in navy seaplanes 
have recently been completed, one from 
the Naval Air Station at Pensacola and 
the other from Norfolk, Va. Lieut. T. C. 
Rodman, U. S. Marine Corps, on Dec. 30 
flew 900 miles from the Pensacola sta- 
tion, carrying eleven passengers. The 
same day Lieutenant-Commander Bol- 
linger, U. S. N., covered a distance of 
651 miles from the Norfolk station with- 
out stop, carrying five passengers. 

These, of course, are only random 
examples, and may not represent the 
ultimate that has been attained in any 
of these fields. Doubtless some of even 
these astonishing performances have 
been beaten and the results withheld for 
military or other reasons. 
(Continued on following page) 












Recognized World Records of Airplane Performance 
(See article on pages 138 and 139) 


























































Closed Circuit Without Alighting 
M.P.H. in Flight 
Hours Aviator Pass. Country Date of 3.11 Miles 
M. Prevost 0 |France Sept. 29, 1913 126.7 
G. Legagneux 1 {France July 20,1912 85.00 
E. Nieuport 2 |France July 20,1912 63.9 
P. Mendelli 3 |Austria Aug. 16,1912 66.00 
Garaix 4 |France June 10,1914 69.00 
Garaix 5 |France June 10,1914 67.25 
Garaix 6 Penne April 22, 1914 66.70 
Closed Circuit Without Alighting 
| | Miles 
A. Senguin | ©O |France Oct. 13,1913 616.00 
E. Reneaux | 1 |France June 9, 1914 310.50 
H. Bier | 2 {Austria Oct. 1,1911 69.50 
Mendelli | 3 |Austria Aug. 16,1912 | 68.30 | 
Champel | 4 |France April 15, 1913 155.20 i| 
Garaix | 5 |France | June 10,1914 93.10 | 
Garaix 6 |France | April 22, 1914 68.30 | 
i ; _ — 
| 
DISTANCE | 
In a Straight Line Without Alighting 



























| Miles | 

Deroye } 0 |Italy July 17,1913 | 506.80 | 

Garaix | 6 ae April 22,1914 | 63.80 \| 

} 

! 

TIME | 

Closed Circuit Without Alighting 1 

| | | Miles 

1% |M. Prevost 0 |France Sept. 29,1913 31.06 I 

44 |M. Prevost i} 0 |France | Sept. 29, 1913 62.13 | 

1 |M. Prevost | 0 (France | Sept. 29, 1913 124.36 |] 

2 ~—‘|J. Vedrines 0 |France Jan. 9,1913 153.30 i] 

3 |M. Tabuteau | 0 |France Jan. 24,1912 192.50 | 

4 |Gilbert 0 |France Dec. 30,1912 | 249.60 

5 {Gilbert | 0 |France Dee. 30,1912 | 316.70 | 

6 |Bourr. que 0 |France | Dee. 31,1910 | 304.20 {| 

7 M. Tabuteau 0 |France | Dec. 30,1910 324.7 1] 

8 Fourny 0 |France | Sept. 11,1912 | 357.20 1} 
9 Fourny 0 |France Sept. 11,1912 410.40 
10 Fourny | 0 |France Sept. 11,1912 462.60 
11 Fourny 0 |France Sept. 11,1912 509.20 
12 Fourny 0 |France Sept. 11,1912 561.30 
13 Fourny | 0 |France } Sept. 11,1912 608.50 
ly |Glecagneux | 1 {France | July 5,1912 19.20 
4 |Glegagneux 1 |France | July 5,1912 41.30 
1 Glegagneux | 1 {France j July 5,1912 82.80 
2 Erenaux | 1 |France | June 9,1914 131.40 
3 Erenaux } 1 |France | June 9,1914 186.10 
4 Erenaux 1 |France June 9,1914 262.00 
1 | Mendelli 3 {Austria Aug. 16,1912 65.80 
\% |Garaix 4 |France | June 10,1914 16.40 
4 |Garaix | 4 |France | June 10,1914 32.90 
1 |Garaix | 4 |France | June 10,1914 66.40 
2 Champel 4 |France April 15, 1913 101.80 
3 Champel | 4 |France | April 15,1913 153.30 
Y{ |Garaix 6 |France | April 22,1914 12.40 
lg |Garaix 6 |France April 22,1914 31.00 
Garaix | 6 |France April 22,1914 64.50 









DURATION 
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Closed Circuit Without Alighting 
| 
| H. M. Sec. 
W. Landman 0 |Germany iJune 26-7, 1914 21 48 45.0 
Gaubert 1 {France Aug. 30,1913 6 42 49.6 
Lt. B. Q. Jones 2 |United States iota 7 5 00.0 
Garaix 3 |France July 2,1914 4 3 39.8 
Champel 4 |France April 15, 1913 3 1 17.0 
Garaix 5 |France June 10,1914 iz US 
Garaix 6 |France April 22,1914 1 2 25.6 
L. Noel 7 |Great Britain | April 22,1913 0 17 25.4 
Frantz | 8 |France Mar. 2,1913 0 11 28.4 
L. Noel | 9 |Great Britain | Oct. 2,1913 0 19 47.0 
ALTITUDE 
Feet 
Capt. N. W. Schroeder 0 |United States | Sept. 18,1918 28,900 
H. Bier 1 |Austria June 27,1914 20,237 
H. Bier 2 |Austria June 28,1914 17,843 
E. V. Losse 3 |Austria June 27,1914 15 715 
Garaix 4 |France Feb. 25,1914 10,004 
Garaix 5 |France Feb. 4,1914 7,314 
Garaix 6 |France Jan. 31,1914 5,740 
Garaix 7 |France Mar. 17,1914 5,248 
Garaix 8 |France Mar. 28,1914 5,018 
Garaix 9 |France Mar. 30,1914 5,215 
Sykorsky 15 | Russia April 25, 1914 984 

























































































Kilometers | Miles Aviator Country Date Time 
H. M. Sec. 
5 3.11 |J. Vedrines United States | Sept. 9,1912 0 1 43.4 
10 6.21 |M. Prevost France Sept. 29, 1913 0 2 56.6 
20 12.42 |M. Prevost France Sept. 29, 1913 0 5 54.2 
30 18.64 |M. Prevost France Sept. 29, 1913 0 8 52.2 
40 24.85 |M. Prevost France Sept. 29, 1913 0 11 50.2 
50 31.06 |M. Prevost France Sept. 29, 1913 0 14 48.2 
100 62.13 |M. Prevost France Sept. 29, 1913 0 29 40.0 
150 93.20 |M. Prevost France Sept. 29, 1913 0 44 38.0 
200 124.26 |M. Prevost France Sept. 20,1913 0 59 45.6 
250 155.34 |J. Vedrines France Jan. 9,1913 2 1 88.6 
300 186.39 |Gobioni Italy Mar. 28, 1912 2 49 00.0 
350 217.45 |Gilbert France Dee. 30,1912 3 26 16.0 
400 248.12 |Gilbert France Dec. 30,1812 3 55 27.6 
450 279.58 |Gilbert France Dec. 30,1912 4 24 44.8 
500 310.60 |Gilbert France Dec. 30,1912 4 54 6.2 
600 372.43 |Gilbert France Dec. 30,1912 5 52 38.0 
700 434.70 |Fourny France Sept. 11,1912 Se Zi 1.0 
800 496.83 |Fourny France Sept. 11,1912 10 44 45.8 
900 |548.96 |Fourny France Sept.11,1912 | 11 59 9.6 
1000 = .09 |Fourny France Sept. 11,1912 3 «61 «(93.0 
Aviator and One Passenger 
5 | 3.11 lit. Bier Austria | Oct. 1,1912 0 2 58.0 
10 6.21 |G. Legagneux France | July 20,1912 0 4 24.8 
20 2.42 r. Legagneux France | July 20,1912 1 8 81.0 
30 | 18.64 |G. Legagneux France | July 20,1912 0 13 18.6 
40 | 24.85 |G. Legagneux France | July 20,1912 0 17 44.8 
50 31.06 |G. Legagneux France | July 20,1912 62 8.0 
100 62.13 |G. Lezagneux France | July 20,1912 0 34 36.6 
150 | 93.20 |G. Legacneux |France | July 20,1912 1 7 10.0 
200 }124.26 |E. Renaux | France | June 9,1914 1 53 40.0 
250 }155.34 E. Renaux | France | June 9,1914 2 21 56.0 
300 1186.39 jE. Renaux | France June 9,1914 2 50 28.0 
350 1217.45 |E. Renaux France | June 9,1914 3 18 44.2 
400 1248.12 |E. Renaux | France | June 9,1914 3 47 17.0 
450 279.58 |E. Renaux | France | June 9,1914 4 15 29.4 
500 310.60 |E. Renaux [Panes | June 9,1914 4 43 16.0 
Aviator and Two Passengers 
5 3.11 |C. Nieuport Austria | June 30,1912 0 2 652.0 
10 6.21 |C. Nieuport Austria June 30,1912 0 5 45.0 
20 12.42 |E. Nieuport France Mar. 9,1911 0 11 59.6 
30 18.64 |E- Nieuport France Mar. 9, 1911 0 17 52.6 
40 24.85 |E. Nieuport France Mar. 9,19i1 0 22 44.4 
50 31.06 |E. Nieuport France Mar. 9,1911 0 29 37.4 
100 62.13 = Nieuport France Mar. 9,1911 0 59 8.0 
Aviator ‘and Three Passengers 
5 3.11 |P. Mendelli Austria Aug. 16,1912 0 3 48.0 
10 6.21 |G. Busson France Mar. 10,1911 0 6 16.0 
20 12.42 |P. Mendelli Austria Mar. 16,1912 0 12 3.0 
30 18.64 |P. Mendelli Austria Aug. 16,1912 0 17 37.0 
40 24.85 |P. Mendelli Austria Aug. 16,1912 0 23 11.0 
50 31.06 |P. Mendelli Austria Aug. 16,1912 0 29 47.0 
00 62.13 |P. Mendelli Austria Aug. 16,1912 0 56 33.0 
Aviator and Four Passengers 
5 3.11 |G. Busson France Mar. 10,1911 0 3 34.0 
10 6.21 |Garaix France June 10,1914 0 5 27.4 
20 12.42 |Garaix France June 10,1914 011 0.2 
30 18.64 |Garaix France June 10,1914 0 16 32.6 
40 24.85 |Garaix France June 10,1914 0 22 1.8 
50 31.06 |Garaix France June 10,1914 0 27 32.8 
100 62.13 |Garaix France June 10,1914 0 55 12.8 
150 93.20 |Champel France April 15, 1913 1 49 11.8 
200 124.26 |Champel France April 15, 1913 3; 233 
250 155.34 |Champel France April 15, 1913 Ss ft 8 
Aviator and Five Passengers 
10 6.21 |Garaix France June 10,1914 0 5 32.4 
20 12.42 |Garaix France June 10,1914 011 5.4 
30 18.64 |Garaix France June 10,1914 0 16 39.4 
40 24.85 |Garaix France June 10,1914 0 22 14.0 
50 31.06 |Garaix France June 10,1914 0 27 47.4 
100 62.13 |Garaix France June 10,1914 0 56 20.2 
150 93.20 |Garaix France June 10,1914 1 24 11.2 
Aviator and Six Passengers 
10 6.21 |Garaix France April 22, 1914 0 5 35.0 
20 12.42 |Garaix France April 22,1914 0 11 12.2 
30 18.64 |Garaix France April 22,1914 0 16 48.8 
40 24.85 |Garaix France April 22,1914 0 22 28.2 
50 31.06 |Garaix France April 22, 1914 0 28 «56.4 
100 62.13 |Garaix France April 22, 1914 0 56 44.0 
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Comparative Chart of Airplanes in the Italian Service. 
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a a ........{Salmson {143} 71.5]..... ee a en eee 3 30} 2}1M.G.| 726 | 308/330] 66 |22]..../1540 | 2266 {15.9 | 39.4 |25.6]/10.2 | 430 {5.27 
Caudron?........ 002. G.3. Le Rhone | 88] 68.0]..... 7 16 32 55 19,000|4 0} 2)..... 627 275/330]... |22)....] 979 1606° 118.3 | 43.4 |23.3]) 8.4 | 290 15.54 
Caudron!.......... GA. 2 Le Rhone|176} 83.0]..... 5 11 20 36 26,000|4 30} 2)1M.G.} 1100 616/330 | 66 |88]....)1870 297 16.8 | 55.4 {24.0} 8.54] 430 16.97 
Serre 14, Fiat A.10 |110) 67.0)..... 10 24 45 75 15,000}4 0} 2/1M.G.) 638 2421330] 66 |..|....|1408 2046 118.6 | 53.2 |31.2/10.5 | 602 13.38 
Farman Colombo...}........ Colombo {120} 74.5]..... .- PO 0 Te hisi.ccass 0} 2/1M.G.| 688 | 242/330] 66 --11408 | 2046 417.05) 53.2 |31.2/10.5 | 602 |3.38 
With with Ova 
Booms 
ISAT RE, SSR Salmson 143] 65.0]..... 10 23 45 weelecccceeee{ 00] 211M.G.] 792 374|330| 66 |22]....|1760 2552 117.8 | 48.4 |31.2) 9.7 | 580 4.4 
is Sis naiviece aise bacon L.F. v.4.8. |190) 71.5]..... 8 18 35 ce 19,500/4 0} 2}1M.G.) 770 374/330] 66 |..]..../1980 2750 414.5 | 48.4 31.2] 9.7 | 580 [4.75 
RECONNAISSANCE . 
M/CS. 
Pamilio®, ..05.0++s 001d. Fiat A.12 |270}114 110.5) 5 27/12 36/22 1/87) |......... 3 0] 2/2M.G.) 880 | 440/330|110 |..]....|/2589.4] 3469.4112.9 | 36.4 |30.8) 9.85) 495 17.05 
Type D 
Savoia Pomilio. ... .|2. Fiat A.12 |270] 84.0].....] 6 30/18 0/28 O46 Oj......... 4 0} 2/1M.G.) 990 4951330] 55 |..| 110)2750 3740 |13.9 | 55.0 |35.2]11.7 | 720 |5.2) 
— eee aaa Fiat A.12 |270) 91.5) 91.0) 4 50)12 0/21 30/36 Oj......... 4 0) 2)1M.G 990 495/330] 55 |..] 110)2310 3300 13. 2 | 48.3 [35.2)/11.7 | 645 [5.13 
(Light Structure) 
—. al —: oe, OR See ee 2 I.F.v.4.8./380} 91.5}..... 5 45/13 0/23 30/42 30]......... 4 0} 3)2M.G.) 1540 759}495 |176 |..] 1103520 5060 13. 3 | 65.0 |35.2)11.7 | 840 16.05 
(Twin Engines) 
3.A.M.L. with large 
hes ae i Ce | Sere Fiat A.12 |270)100 |..... 5 44/12 18/21 6/36 24)......... 3 30} 2/1M.G.| 924 440/330 | 66 |. 88) 2156 8080 {11.4 | 45.3 |27.9] 9.7 | 484 |6.37 
S.A.M.L. with re- 
duced wings?.....}....... Fiat A.12 |{270}104.0)..... 5 41/12 6/21 37/30 45]......... 3 30} 2)1 M.G] 825 440/330 | 55 |..|....]2112 2937 |10.9 | 41.0 |27.9) 9.7 | 420 |7.06 
*S.LA. (Reconnais- 
eaee) Pe ae Se 7B. Fiat A.12 }270|118 1117.5) 2 45) 7 30)11 45)18 45]......... 4 0} 2/2M.G.) 1100 | 495/330 )110 |33] 132/2120.8] 3220.8]11.9 | 43.8 |80.4) 9.85) 516 |6.25 
*S.LA. (Reconnais- 
ee 7B. oe a Se A See Sees Ears, eee pie, Oe i ea ~ 770 |....[eee fo. e.. fee]... /2120.8] 2890.8]10.7 | 43.8 |30.4) 9.85) 516 15.6 
*S.1.A. (Reconnais- 
Ce) 7S. Fiat A.12 |270)..... ee Aree Coemene) eer mem ae eee ie | eee 550 : 2120.8] 2670.8] 9.9 | 43.8 30.4] 9.85] 516 [5.2 
BOMBERS: 
*Caproni Biplane’. .}........ 3 Fiat A.12}810) 90.6)..... 6 30)14 35/25 40 15,000|4 0} 3/2 M.G.| 3300 |1452|495|110 |55)1188)/6600 9900 j12.2 | 77.0 |41.2)13.85]1420 {7.0 
*Caproni Triplane4.|........ 31LF.v5. |810] 77.6} 73.6)19 41/51 25].....]..... 9,400|7 0} 5/4.M.G.| 6600 |2310}825|220 |55)3190)8025. 6)14625.6)18.1 ]101.9 |49.3/21.4 }2690 15.45 
ESE SRS. 3 Fiat A.10/330] 73.5)..... 12 Gas Dee Gi... ckivcccccea 6 0} 3)2M.G.} 2200 |1100)495}110 |55) 440)4268 6468 119.6 | 73.4 |35.8)12.6 1053 16.15 
C apronié Lcevacelgiadange SaieGrae care 2 Fiat 11.F./410) 81.0)..... 10 0/22 0/40 O}65 O}......... 5 30} 3/2 M.G.} 2200 |1100)495|110 {55} 440/4378 6578 116.1 | 73.4 |35.8)12.6 [1053 16.25 
A.10. v.4.B 
OO Ee! Pee 3 LF. v.4.3.|570| 86.0}.....] 5 30/12 10/21 0/30 O}......... 4 0} 3)/2M.G.} 2200 |1100)495}110 {55} 440)5060 7260 {12.8 | 73.4 |35.8]12.6 [1053 16.9 
iS Sr - Fiat A.14 |7001134.0}130.2| 4 30|10 O}18 0/26 45/1,650,000|3 0} 2)}2 M.G.| 2442 770/330 }110 |11}1221)3938 6380 19.18 | 50.9 |33.2)13.1 | 710 {9.1 
2 he SSR 2S.P.A. 460) 98.2) 91.41 3 0] 8 16114 G).....1......... 0} 3|2 M.G.| 2200 7921495 |110 |22) 781}3740 5940 112.9 | 65.0 |85.2]11.66] 839 17.1 
“8.1. “A. 7b. (Bomber) 7B. Fiat A.12 |270|116.0 14.1 1) 4 0] 9 30)18 0/36 45)......... 4 0} 2}2M.G.| 1760 | 572|330}110 }22) 726/2090 | 3850 {14.3 | 43.8 |30.4) 9.85) 516 [7.46 
FIGHTERS ee 
*Hanriot-Dupont...]........ Le Rhone |110}113.0}109.1| 2 10) 5 10) 8 30/13 10)......... 2 30) 111M.G.) 396 176|165| 55 |..]....) 869 1265 {11.5 | 27.9 |19.7) 8.36) 193.5)/6.56 
Nic iport One Seater}........ Le Rhone | 88| 95.0}.....] 5 O]11 818 37/27 40 22,000)2 30) 1}1M.G.) 352 154/165 | 33 |..]....] 792 1144 113.0 | 24.45/18.3) 8.9 | 140 8 
Ni iport One Seater|........ Le Rhone {110}102 /|100 (oS Fe 5S Se eee 2 30) 111 M.G.| 396 187}165| 44 |..)....] 858 1254 {11.4 | 26.95)18.4] 7.7 | 161 |7.8 
vy id One Seater 
Flat Winged.....]........ H.S. 140} 123 .5}120.5} 2 00) 5 50) 9 50),....]......... 2 00! 1;:1M.G 451 231)165} 55 |..)....11100 1551 {11.0 .O} 7.2 | 192 {8.1 
*S.V.A. —.. Sree S.P.A. 230)143.5)..... 1 40) 4 30| 2S. eee 2 30) 112M.G.) 506 231)165}110 |..)....|1496 2002 8.7 ).8! 9.2 | 263.017. 62 
a 8.P.A. 3301148.0)...:.1 3 30} 7 2 Gis G.......%. 5 0} 1\2M.G 759 462}165}110 |22]....)1533.4] 2292.4)10.0 .8} 9.2 | 263.0)8.7 
*S.V A. i: Sa ere §.P.A. 230)|143.7|..... 2 10) 5 30/10 15)15 15)..... eee: eee | ean ee ae Se eee ..]...-]1533.4] 2292.4/10.0 9.8) 9.2 | 263.0/8.7 
LF.v.4.p. {190} 65.0)..... aD el | CR Cae 6 O| 2|1M.G.) 1302.4) 572)330 |114.4]..| 286)2530 3832.4/20.2 | 53.2 |34.2)11.5 | 570 |6.7 
LF. 190} 87.0)..... a a Re See 4 O| 1)1M.G.) 990 440/330} 66 |22| 132|2090 3080 116.3 | 53.2 |34.8]10.4 | 516 /6.0 
LF. 190} 89.0]..... 6 58/16 17/29 11157 30]......... 4 0} 2)1M.G.) 990 440/330 | 66 |22) 132|1804 2794 114.75) 52.4 |33.6)10.5 495 5.65 
Gnome- 102] 68.5]..... ee ee ee 4 0} 1/1M.G.) 693 308)165 | 66 |..| 154)1265 1958 |19.15| 45.0 |28.9]10.0 | 329 |6.0 
; Mono 
t B Be ciceisesniae rae tented H.S 140} 86.0]..... 8 30|24 0/40 O}..... 15,000|4 0} 2)1M.G.| 946 407/330 | 66 |33] 110|1782 2728 |19.5 | 47.6 |33.2|10.9 | 448 (6.15 
Pl A geen gmaaeeoe tts LF. v.AB. 190} 90.0)..... 8 O119 O38 O53 O}......... 4 0} 2)1M.G.) 1045 440/330} 66 |33) 176)2035 3080 |16.2 | 47.6 |33.2}11.1 | 448 |6.86 
vi | ne deat 
eS Seen LF.v.4.B. |190/108.5)..... 3 45) 8 45]14 0/22 Oj......... 3 0} 1)1M.G.) 572 275 165 | 55 |33)44 |1507 2079 110.9 | 39.4 |27.2| 9.85) 301 [6.9 
Sopwith......... ‘"\Le Rhone (110! 96.41.....1 5 0112 0125 Ol... t8 ol M.GL 440 [22011051 55 1.1... .11056_| 1496 113.6 | 25.6 (23.01 9.851 236.216. 35 
































*Experimental machines. ‘Artillery destroyers. 2Average of acceptance tests in August. %Six machine guns can be fitted. 4Nine machine guns can be fitted. ®The load of bombs can be 
increa “y od by —— the air endurance, which in practice will not exceed 5 hours. ®Generally the air endurance is reduced, in order to increase the load of bombs, 7The 16,500 ft. was attained with a 
load of 1,760 Ibs. in 38 mins. 





Developments in the Galician Oil Industry Tungsten Contact Points 
| erent in general depends in so many ways upon the N a recent article in Electrotechnische Zeitschrift by H. 
supply of mineral oil that every new development in the oil v. Fleischbein, the author explains the general difficulties in 


fields of Europe has an important bearing on the reconstruc- making relay contacts, and the troubles met with even when 
tion of the industries of these countries. War requirements using platinum, through dirt, burning or welding together 
of lubricating oil for railway use made a greatly increased of the contacts. A series of experiments has resulted in the 
output from the wells of Galicia necessary. The effects of construction of contacts of tungsten that are superior to con- 
the increased demand continue, and in view of the possibly tacts of platinum. 

distant resumption of imports from the United States further The main difficulty in using tungsten lies in the fixing of 
efforts are being made to widen the available oil fields. A the tungsten to the supporting spring. This has been suc- 
number of fresh borings have been started, and preparations cessfully overcome by a process of electric spot welding. Care 
are being made for others. Government help is afforded the has to be taken that the material of the spring does not over- 
prospectors by lending machinery and horses and by supply- heat and allow the tungsten contact to be pushed through it. 
ing them with wood and coal with a view to hastening the As tungsten is a poor conductor of electricity, the heating 
progress of the boring. The Galician wells yield an oil richer at the contacts is greater than with platinum, and on this 
in the heavy constituents needed for a lubricating oil than account it is advisable to make the contacts as short as pos- 
those of the Boryslaw and Tustanovic districts, says the sible. Under certain circumstances artificial cooling must be 
Ocesterreichische Chemiker- und Techniker-Zeitung. resorted to. 











(WAR AND 


Engines Used by Royal Naval Air Service 


SCHOOL USE) 





Engine 


Used in Aeroplane | Seaplane 





Remarks 





90 H.P. Anzani | Caudron (School) 
|Bristol Mono. 


150 H.P. A. R.1 | 


120 H.P. Austro Daimler} 
(Beardmore) 
135 H.P. Canton Unne /|Henry Farman 


| 
| 


200 H.P. Canton Unne 





80 H.P. Clerget Sopwith 9901 (Pup) 


110 H.P. Clerget Sopwith 9400S 
110 H.P. Clerget Sopwith 9400 L 
110 H.P. Clerget Sopwith 9700 

110 H.P. Clerget |Sopwith Triplane 
110 H.P. Clerget |Nieuport 2-Seater 
130 H.P. Clerget \Sopwith F1 

130 H.P. Clerget | Nieuport 2-Seater 
130 H.P. Clerget | Nieuport Single 
130 H.P. Clerget }A. W. Quad 

130 H.P. Clerget | Nieuport Triplane 
139 H.P. Clerget : cpeoaret 





130 H_P. Clerzet 
90 H_P. Curtiss [BE 2.0, 
90 H.P. Curtiss I.N. 3. 
90 H_P. Curtiss IN. 4 


160 H.P. Curtiss ICurtiss R.2. 


80 H.P. Gnome 

80 H.P. Gnome 

80 H.P. Gnome 
100 H.P. Gnome Mono 
100 H.P. Gnome Mono 
100 H.P. Gnome Mono 
100 H.P. Gnome Mono 


Avro Scout 
Avro 179 type 
Bristol Scout 
Bristol Scout 
Avro Scout 


150 H.P. Hispano Spad 
200 H.P. Hispano 
90 H.P. R.A.F. B.E.2.C. 
70-75 H.P. Renault B.E.2.C. 


70-80 H.P. Renault M. Farman, long 


70-80 H.P. Renault 
150 H.P. Renault 


M. Farman, short 
Farman F.40 


240 H.P. Renault 


60 H.P. Rhone G.W. 1600 type 


80 H.P. Rhone Sopwith 9901 
80 H.P. Rhone 


Nieuport 1 seater 
75 H.P. Rolls-Royce B.E.2.E. 


190 H.P. Rolls-Royce De Havilland 4 


190 H.P. Rolls-Royce 
190 H.P. Rolls-Royce 


50 H.P. Rolls-Royce 
50 H.P. Rolls-Royce 
) 
5 


Fairey Fighter 
De Havilland 4 
Handley Page 
250 H.P. Rolls-Royce ae 
250 H.P. Rolls-Royce 





150 H.P. Sunbeam 


200 H.P. Sunbeam A.W. Biplane 

200 H.P. Sunbeam Parnall Night Flyer 
200 H.P. Sunbeam |Sunbeam type 7 
225 H.P. Sunbeam E  see'vs 


240 H.P. Sunbeam 


320 H.P. Sunbeam |H.P. Triplane 


A.D. Navy plane 
W. & T. F. Boat 


Short 8.830 





Sonwith Imp Baby 
White Type 4 


Sopwith Baby 
Sonwith Schndr. 
|F.B.A.F. Boat 
r.¥.&. 

Maurice Farman 


A.D.F. Boat 


A.D.F. Boat 


Blackburn Twin 
Fairey type 8 


Large America 
Porte Boat 
Fairey Campania 
Wight Convert 


Avro Tractor 
Short 8.8.27 


Early type radial engine used 
for school purposes. 

Latest design Rotary engine. 
Only two in use at present. 


Chiefly used by R. F. C. 


Water-cooled stationary rad- 
ial, no further engines being 
ordered. 


Short S.166 | Water-cooled stationary rad- 


ial, no further engines being 
ordered. 

Seven-cyl. It is understood 
that the manufacture of 
this engine is being stopped 
in favor of the 80 Rhone. 


/9-cyl. Rotary; to be super- 
seded by 130 H.P. Clerget. 


9-cyl. Rotary, used largely 


by both services. 

Te 

8-cyl. V water cooled; school 
use. 


8-cyl. V water cooled; being 
developed to give- greater 
power and reliability, in 

, America. 

\7-cyl. Rotary chiefly used 

} for school purposes. 


) 

(9-cyl. Rotary, not likely to 

{ be used for war purposes 

} in future. 

8-cyl. V water cooled; a mod- 
ern type based on latest 
principles. 

Similar engine to above but 
fitted with reduction gear 
to propeller. 

8-cyl. V air cooled, school 
purposes only 

8-cyl. V air cooled, school 
purposes only. 

8-cyl. V air cooled, school 
purposes only. 


8-cyl. V water cooled, compar- 
atively few of these engines 
in service. 

12-cyl. V water cooled, being 
used for two-seater sea- 
planes. 

7-cyl. Rotary, school pur- 
poses only, being supersed- 
ed by 80 H.P. Rhone. 

9-cyl. Rotary, school purposes 
and single seater fighters. 


6-cyl. vertical, water cooled, 
school purposes and small 
airships. 

12-cyl. V water cooled; now 
being developed to give 
260 H.P. 

\Two 190 H.P. engines in 

> Fairey fighter and Black- 

} burn Twin. 

|12-cyl. V water cooled; now 

| being developed to 360 

| H.P. Two 250 H.P. en- 
gines in large America 

| Three 250 H.P. engines in 

| Porte Boat. Two 250 H.P. 

|} engines in Handley Page. 

\8-cyl. V water cooled. Now 
out of date. 

12-cyl. V water cooled; now 

> being developed to give 

} increased H.P. 

) 





Short 184 

Short 184 single 
bomber 

Short 184 

Short 
bomber 

|Short 320 H.P. 





| Cruiser Seaplane 


184 single} > 


112-eyl. V water cooled; out 
| { of date. 
}12-cyl. V water cooled; will 





+ be superseded by later 
) Sunbeam 
|) 12-cyl. V water cooled; used 
|| in large 2-seater seaplane. 
\(Two 320 H.P. engines in 
|) cruiser seaplanes. 
| 





The above table contains the first published list of all engines used 
by the British Navy in airplanes and seaplanes and seems to be 


arranged on a chronological basis. 


This is indicated by the fact 


that the Austro-Daimler engine, which had been adopted in England 


previous to the war, appears high up in the list. 


In the early part 


of the war the British Navy seems to have pinned its faith mainly 
to rotary types of engines, while later the V typa engine came to 


the front 
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British Airplanes f- 


Principal Types of Engines and }» 


Air Service and 


Airplanes in Use in Royal Naval Air Service 
(NOT INCLUDING EXPERIMENTAL TYPES) 











Machine Engine Duty 
Avro. 80 Gnome. _ Both 2-seater and single-seater, used exclu- 
sively for school (training) work. 
B.E. 2. 75/80 H.P. Renault. Two-seater tractor, used as a training ma- 


-c,d, & c. 


Bristol Scout. 


Caudron. 


Curtiss 
J.N.3 & J.N. 4. 


Curtiss R.2. 


De Havilland 4 


Farman F.40. 


Graham White. 


Handley Page. 


Henri Farman. 


Maurice Farman. 


Nieuport. 


pwith 
(a) “114 Strutter.” 


(b) “Pup.” 


{90 H.P. R.A.F. 
80 & 100 H.P. Gnome. 


100 Anzani & 80 Gnome. 


90 H.P. Curtiss. 


160 Curtiss being re- 
placed in this country 
by 200 Sunbeam. 


190 & 250 H.P. Rolls- 
Royce. 


|150 Renault. 


60 H.P. LeRhone & 80 
| H.P. Gnome. 
| 


\2-250 H.P. Rolls-Royce. 





135 H.P. Canton Unne. 





75 & 80 H.P. Renault. 





\80 LeRhone, 110 & 130 


| Clerget. 


110 & 130 Clerget. 


80 H.P. LeRhone. 


(c) “F1” or “‘Camel.”}130 Clerget. 


(d) Triplane. 


**3pad.” 


Short. 


130 Clerget. 


Suiza. 


Sunbeam. 





150 & 200 H.P. Hispano- 


250 Rolls-Royce & 240 


chine, also as a night flyer for home defense 
against Zepps. A few also still used for 
reconnaissance patrol in the Eastern Medi- 
terranean. 


. Originally used as fast single-seater fighter. 
Now becoming out of date, and only used for 
advanced training purposes. 


Two-seater tractor. Used only as school 
machine. 

_ Two-seater tractor. Supplied from Amer- 
ica as a ‘reconnaissance machine.”’ Only used 
for training purposes in this country. 


Two-seater tractor. Has a good perform- 
ance and carries a useful load of bombs. On 
completion of alteration of engine may be used 
on active service for bombing raids. 


An army type machine now being built for 
R. N. A. S. Large two-seater tractor, used 
for fighting and reconnaissance patrols. Of 
very good performance. 

A large two-seater “pusher.” Supplied 
from France, and used in this country for gun- 
nery, training, etc. 


An elementary school training machine 
(being replaced by Maurice Farmans). 


A very large three-seater bombing machine. 
sed for bombing raids. 


A large “pusher” machine chiefly used in 
the Mediterranean for bombing and fighter 
patrols. Now becoming obsolete. 


The standard machine used in the R. N. 
A.S. for elementary training. 


Both single- and “two-seater. The earlier 
types of 80 H.P. engines are now obsolescent. 
Used as a fast fighter and “‘chaiser.” 


Both single-seater and two-seater. Single- 
seater used as a bomber, the two-seater as a 
“fighter reconnaissance machine.” One of the 
best machines in 1916. Now obsolescent. 


Sinzle-seater fighter. Very fast and with 
excellent climb. Used very considerably dur- 
ing 1916 in France, this machine is now out- 
classed by the latest Sopwith, Nieuport & 
Spad fighters, and is becoming obsolete. Will 
be used for higher training. Also for ship 
use, flying off the deck. 


The latest Sopwith single-seater fighter 
Only just produced, and not yet available in 
quantities. 


A single-seater fighter of great speed and 
climbing powers. The last machine produced 
by Sopwith before the “Camel.” 


A French machine. A single-seater fighter. 

nly lately produced and not yet available in 
quantities. 200 H.P. machine has a better 
performance in the way of speed and climb 
than any machine yet produced. 


A large two-seater land bomber. Carries a 
great weight of bombs, but has poor speed and 
climb and is therefore vulnerable, and is be- 
coming obsolete. A few still used in France. 

















= 
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* and Seaplanes 


Planes in Use in the Royal Naval 
in the Army 


Seaplanes in Use in Royal Naval Air Service 
(NOT INCLUDING EXPERIMENTAL MACHINES) 








Machine 


Engine 





Duty 





Large “America” Fly- 

ing Boat. 

Small “America” Fly- 
ing Boat. 

A.D. Flying Boat. 





Blackburn Twin. 


“Baby” Seaplane. 


Fairey “Campania.” 


M, Farman. 


**Porte Boat.” 


Short. 





“Wight” (J. 8. White of; 
Cowes). 


White & Wy =- and 
“F. B. A.” Boats. 


- 


or 
2-320 H.P. Sunbeam. 
2-125 H.P. Anzani. 


2-190 Rolls-Royce. 


110 & 130 H.P. Clerget. 


250 H.P. Rolls-Royce. 


3-250 H.P. Rolls-Royce. 


+ 


150 H.P. Sunbeam. 

135 H.P. Canton Unne. 

225 H.P. & 240 HLP. 
Sunbeam. 

240 H.P. Renault. 


320 H.P. Sunbeam. 


250 H.P. Rolls-Royce. 


100 H.P. Gnome and 
120 H.P. Austro-Daimler. 





2-250 H.P. Rolls-Royce 


200 H.P. Hispano-Suiza. 


150 H.P. Hispano-Suiza. 


A large three-seater boat for reconnaissance 
and patrol work from coast stations. 


A small edition of above. Now obsolescent, 
and only used for training. 


A medium flying boat designed in Air De- 
partment, hence the name. The first has only 
just been completed, and the machine will not 
be available in quantities for four months. 
For fleet reconnaissance work from seaplane 
jcarriers, 


A large twin-engined 2-float seaplane. The 
first has just completed trials, and a further 
twenty ordered but will not be available for 
some months. For reconnaissance and coast 
patrol with bombs. Or would carry a torpedo. 


A small single-seater seaplane for fighting 
and attack of Zepps. There are various tyr. 4 
all differing only in detail, e.g., Sopwi 
“Baby,” Hamble “Baby,” Blackburn ‘ ‘Baby. R 


A 2-float seaplane designed for use in sea- 
> carriers. Carries eight hours’ fuel, and 
be used for fleet reconnaissance. First 
amie just completed trials and will not be 
available in quantities for some months. 


After standard Maurice Farman practice, 
but with floats, 50 on order, but none yet de- 
livered. For training and for coast patrol, etc. 


The largest type flying boat. Designed by 
Wing Commander Porte. Has not proved so 
handy as the “Large America” type and no 
more are being ordered after the ten now on 
order are completed. 


Two of the earlier pattern Short seaplanes. 
Now only used for training. 


The anaes ane seaplane at present in 
use in R. N. A Used for reconnaissance 
and submarine 1 # from coast stations. 
Also from seaplane carriers. 

Also for higher training. 


The latest short seaplane, designed as a tor- 
pedo carrier. used for patrol work. 
Only two or three machines delivered at pres- 
ent. Will not be available in quantities for 
some months. 


Originally designed as a land-bom 
chine. Sixteen out of the a ’ ing 
nee into seaplanes. 80 con- 
erted has given a very ont performance, 
ne a yh Ey fifty will be pan wl Will not 
be available in quantities for some months. 
Used similarly to the 225 & 240 Short. 


A small gs oy: . ya used for a 
purposes was originally a 
ine be machine, but is built in this coun- 
try by the White & Thompson Co. 


ma- 








the planes. 








The above table gives a list of the seaplanes in use by the British 
Navy with their engines and a brief general description of each type. 
The table is arranged alphabetically according to the names of 
It will be seen that the horsepower of seaplanes so far 


built ranges from 110 to 750; but it is stated that the large 750 hp. 
Porte seaplane has been discarded, it having proved less manoeu- 
verable than the 500 hp. American plane 
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British Army Airplane Engines With Their Respective 



































Machines 
Cate- 
Engine Machine gory Remarks 
ROTARY 
80 Clerget { Avro T {7-cylinder. 
Bristol Scout F 
Bristol Monoplane .. |9eylinder. 
Nieuport 2-Seater C.R. 
Sopwith 1% Strutter | F.R. 
110/130 Clerget Sopwith Camel F 
Sopwith Triplane F 
— Scout F.B. 19 F 
n T |7-cylinder. 
Brievol Scout : 
80 Gnome 4 Biplane T 
sh _— . 9-cylind 
er. 
Bristol Scout F 
80 Le Rhone Sopwith Scout F 
Morane Parasol C.R. 
De Haviland 5 F_ {9-cylinder 
Morane Parasol C.R. 
Nieuport Scout F 
110 LeRhone Vickers F.B. 12 F 
Vickers F.B. 19 F 
Nieuport 2-Seater C.R. 
Avro T |9-cylinder. 
De Haviland 2 F 
100 Mono -E. F 
Vickers F.B. 9 yg 
RADIAL 
140 Salmson H. Farman (All Steel) | C.R. |1o-<plinder Stationary W.C. 
(C. Unne) 
STATIONARY WATER 
COOLED 
A.W.Reconnaissance | C.R. |6-cylinder Vertical. 
160 H.P. Beardmore |; F.E. 2B F.R. 
Martinsyde B 
120 H.P. Beardmore |{F.E. 2B T |6-cylinder Vertical 
Martinsyde B 
200 B.H.P. viland 4 F.R. |6-cylinder Vertical. 
: CurtissJN3&J.N.4 | T |8-cylinder V Type. 
90 Curtiss De Haviland 6 : 
Maurice Farman t 
; F.E.9 F.R. |)8-cylinder V type: a modern t; 
150/200 Hispano 8.E. 5 F on latest principles, 200 tte 
juiza, 8.P.A.D. F with reduction gear to propeller. 
190 Rolls Royce ristol Fighter F.R. one hd now being , oe 
to give 
250/300 Rolls Royce | {F.E. 2D F.R. a V type: now being develo: 
De Haviland 4 FR. |} to give 360 HP. = 
200 R.A.F. 3a Haviland 4 B_ {12-cylinder V V Type. 
220/240 Renault Not in use in army .. |12-cylinder V Type. 
STATIONARY AIR COOLED 
70/75 Renault . Farman 
BE. 2 T |8-cylinder V Type. 
Caudron T |8-cylinder V Type. 
De Haviland 1 T 
80 Renault yy 
; De Haviland 6 T 
.W.B.E. C.R. |8-cylinder V. Type. 
90 R.A.F, 1a B.E. 2 C.R. 
De Haviland 6 T ' 
B.E. 12 & 12a B_ /|12-cylinder V Type. 
140 R.AF. 4a R.E.7 
R.E. 8 C.R. 














C.R.— Reconnaissance. F.R.—Fighter Reconnaissance. B.—Bomber. F— 3 
ea ag Fighter m Fighter 


French Experimental Engines 








ORDERED IN QUANTITY 

















a alalala|/Zl|a | 
i ee] 
Make of | aE =i= a 5 lbel 22 
mm td mm Tele lSleld| eleize 
-] 
Z 
= val z 
Clerget 9B} 130)Rota 9} 120) 160 1250} 1250)....} 83 
Hispano 38 180)W.0.80" 8} 120) 130 1800} 1800} 5.3) 127.9 
we meee 220 wise 8} 120} 130 2000) 1500) 5.3) 122.4 
ee 
LeRhone } 120|Rotary | 9| 112| 170 1250] 1250]....] 91.6 
Lorraine | 220|W.C.90°| 8] 120] 170] 245] 1500] 1500] 5.2] 138.6 
Lorraine | 275 wc. 90°} 8} 120] 175 1650} 1650) 5.2) 135.3 
Mono 150 Rowry 9} 115) 170) 1350} 1350/5.45) 103.7 
Renault we 50°] 8} 125] 150 1550} 1550) 5 | 107.2 
Renault 300}. 50°} 12) 125) 150 1550} 1550) 5 | 113.6) 
Salmson 29 osolwice . 9} 125) 170 1500} 1500} 5.4] 107.8 
Radial 


















































The above table of French experimental aircraft engines shows that 
the French are now going in quite strongly for the V type, though 


continuing their work on rotary and radial types 
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Future Production Plans Will Require 
| Special Machinery | 


Tractor, Truck and Car Fields Soon 
to Be on Largest Production Scale 


Special Jigs, Tools, Gauges Also Necessary to Fit Into Efficient Production Scheme 


By J. Edward Schipper 


active period. In the past all the big production com- 

panies’ have been in the automobile field. Ford, Over- 
land, Buick, Dodge and other great concerns have carried 
the art of automobile manufacture to such efficiency that the 
overhead per car has been reduced to a degree where prices 
have dropped far below what would have appeared possible 
a decade ago. 

With quantity production in the automobile field as a step- 
ping stone, the era of great production and low prices is going 
to spread into the other branches of the automotive industry. 
It is certain that we are only on the eve of a great tractor 
move which will rival, if not surpass, the productive efforts 
of the automobile factories. A production of 300 farm trac- 
toxs per day is now considered large. Yet this production will 
not begin to be a factor in some of the factories that are sure 
to spring up within the next 5 years. . 

Behind all this development in the manufacturing field there 
lies another development just as significant and without which 
the manufacturing development could not: go on. This is the 
introduction of more special machinery particularly adapted 
to the wants of the automotive field. More and more the need 
for machinery built to fit a situation, or to form a link in the 


UTOMOTIVE manufacture is still to enter its most 
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Machining connect ing- 

rods.: On a ‘machine of this 

‘ kind several rods can.be 

drilled at once by means 
of the rotating jig 





Special high-center lathe used for machining bell housings 
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chain of manufacturing units designed for quantity produc- 
tion, has made itself felt. 

Not so long ago we looked with unusual interest on a drill 
press or multiple-spindle drill which would drill thirty-two 
holes at a time, each one perfectly centered and in the same 
time formerly required to drill a single hole. 

Not long after the development of the multiple-spindle drill, 
we became accustomed to the railway drill where a row of the 
multiple-spindle drilling machines built along a railway took 
care of all the milling and reaming and tapping on a piece 
of work which passed along below them on a frack, carried 
by a swinging jig which brought the work into position and 
guided the tools. 

With giant strides the machine-making industry, guided by 
the requirements and by the ingenuity of the production men, 
has overcome difficulti¢s and progressed in quantity manu- 
facture, until to-day we stand at a point where we can see 
that a concern which enters a field of competitive price must 
be well fortified by a highly efficient production scheme. This 
means special machinery, worked out to a degree even beyond 
what we have to-day in the great automobile factories. 

It is necessary that the factory which goes into a low-priced 
field practically eliminate the work of the human hand and 
replace it by the work of human brains, and machinery. This 
does not mean a decrease in the necessity for labor, because 
it is a fact that those concerns which have gone furthest in 
the use of special production machinery and methods, have 
also gone furthest with the ideas of profit-sharing and wel- 
fare, and are, furthermore, the largest employers of labor. 

The supremacy of America in the manufacturing field de- 
pends on the efficiency of her manufacturing methods. 
America’s labor is paid more than the labor of other coun- 
tries, and the only way to offset this in the markets of the 
world is by such efficient production that the labor cost per 
unit and the overhead cost per unit are cut toa minimum. Ma- 
chines that will do the same work or better work and will do 
it much more rapidly and accurately are going to be in de- 
mand in the automotive industry as never before. 

It is beyond the powers of anyone to predict exactly what 
the tractor industry-is going:to be. Beyond the tractor in- 
dustry, we can see on the horizon.the airplane industry loom- 
ing up in an embryonic stage but carrying behind it the 
thought that never has an improvement in transportation been 
discarded. Some day air transportation will come into its 
own. 

The internal combustion engine and the transmission parts 
with which it must be associated in the production of auto- 
mobiles, trucks, tractors, airplanes, farm lighting equipment, 


and all the various other helps for humanity which have been 
rendered possible by the self-contained powerplant, lend 
themselves particularly well to the big production idea. In 
order to bring these essentials within the reach of every 
human being they must be low in price, and in order that they 
be low in price they must be produced in quantities. 

Carrying this still further, production in quantity means 
that we must have special machines adapted for the par- 
ticular work and fitting into the factory system as a part of 
its design. , 

It is only by the use of machinery which handles its work 


Gear hardening machine used by Dodge Brothers which 
automatically controls the oil treatment 


An example of a machine with a long table. This faces the blocks for the Packard cylinders 
and handles ten blocks at a time 
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A multiple boring machine in which the work proceeds 
continuously over to the rotating table. One block is set 
up while the operations are going on on the others 


Railway multiple-spindle drill with 

revolving jig. The jig rolls on 

tracks and can be turned over for 
successive operations 


in small compass and with the desired rapidity that the ideal 
routing system can be employed. For some time it has been 
the endeavor in all factory layout to get a continuous pro- 
gression of the work, so that at no time does it double back 
on itself or recross its path. Very often the limitations of 
machinery have compelled deviations from ideal routing, and 
one of the purposes of special machinery is to allow manu- 
facture to conform to the ideal progression method. 

It is of particular interest that the machinery for auto- 
motive apparatus must have the same fundamental char- 
acteristics. It makes little difference if the cylinders whieh 
must be bored are intended for automobiles, trucks, or trac- 
tors. The same fundamental cylinder boring tool,is used for 
each. In the same way the connecting-rod end with its ream- 
ing and other manufacturing steps is handled identically re- 
gardless of whether these connecting-rods are used for farm 
lighting equipment or for mail trucks. 

The methods of aligning the work and handling it in the 
most expeditious manner are the same. Crankcases produce 
about the same set of problems whether they are intended 
for one type of engine or another. They all have main bear- 
ings which must be aligned and camshaft bearings which must 
be treated in the same manner. And so it is throughout the 
entire engine parts field. 

What must be done for a part of one type of engine must 
be done for a corresponding part of another type, so that 
the special machinery field in engine manufacture, although 
it must be to specialized design as far as installation dimen- 
sions are concerned, must also be of more or less standard 
nature, fundamentally. 

It is not in manufacture alone that the special machine has 
come into its own. Testing machinery which earries the art 
of inspection down to its final limit is just as important. For 
instance, it is impossible to test a spring manually. A ma- 
chine must be designed to do the work. Dodge Brothers have 
a machine that tests springs and does nothing else. For 
24 hr. a day this machine rocks the car spring baek and 
forth, hour after hour, day after day, constantly exerting on 
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it a pressure far greater than it would be subjected to under 
an automobile body. 

The overload pressure is applied on this spring at the ex- 
treme rate of 155 vibrations per minute, until the spring has 
absorbed more shock than it would be called upon to survive 
in long years of actual service. With a conservative number 
of miles per year as a basis, it has been shown that some of 
the springs subjected to this test would last 60 years. 

There are other machines of types which are quite differ- 
ent from those used for manufacturing or testing. For in- 
stance, there is a machine used by the Continental Motor 
Corp. which sand-blasts small parts. This is a table sand- 
blast in which connecting-rods, and all sorts of small engine 
parts can be piled and after a single revolution of the table 
they come out with a sand-blasted finish which would have 
taken an operator in a sand-blast cage hours of individual 
handling to have finished. 

Still another field is that of gear hardening. In several 
automobile factories a hardening press is employed which is 
an excellent example of the adaptation of a special machine. 
This machine is in the form of a large tank in which a supply 
of oil.istkept at a constant level and temperature. The rear 
axle driving gear goes into this tank, while held rigidly be- 
tween two presses which act as an effective safe-guard against 
the natural tendency of. the hot gear to warp when it comes in 
contact with the liquid. The oil solution of course brings the 
geac to the proper degree of hardness. 

These are only a few-specific examples of what is typical of 
the entire field. Even in the matter of jigs and fixtures, there 
is a tremendous industry that could exist on the needs of the 
automotive industry alone. In the larger establishments these 
jigs and fixtures are generally designed and worked out in the 
factory itself to fit the peculiar needs of the product and the 
scheme of manufacture. But they are in reality a part of the 
special machinery. By the use of the proper jig, the full 
benefit of the machine is reached, and the amount of manual 
work is cut to the limit. 

Nowhere is the need for specially designed fixtures so well 
brought out as in testing or inspection apparatus. Fixed 
gages for the determination of accuracy can be made up to 
not‘ only give a much closer check on the work; but also to 
make that checking much more rapid. This was exemplified 
to a marked degree in the:manufacturing work of the Liberty 
engine. In no products except perhaps precision instruments 
have the limits been-held so close and fixed in so many direc- 
tions as they were in the Liberty engine. The use of a large 
number of especially designed gages was responsible in no 
small degree for the rapid manufacture of these engines in 
spite of the great accuracy required. Special machinery, 
special jigs and special fixtures, supplemented by the espe- 
cially designed gages, leave no room for the human element 
which is the foe to interchangeability in manufactured 
products. e 

Industry is at the present time entering into a period of 
readjustment during which the problems of future manufac- 
ture are being closely studied. There are a number of con- 
cerns which are just about to enter quantity manufacture 
on products they have never touched before. This is due 
largely to experience gained in the war. 

For example, take the Atwater-Kent company of Phila- 
delphia. During the war the government asked this con- 
cern, owing to its experience in making small parts accur- 
ately, to enter the manufacture of prism binoculars for the 
army. This concern had never touched lens grinding, nor 
the manufacture of the small parts necessary for optical 
instruments, yet by the aid of new methods and modern ma- 
chinery, it was soon turning out binoculars superior to those 
of German manufacture. Now that the war is over, this con- 
cern will not abandon the optical department, but will go 
ahead on a large commercial scale with this branch of manu- 
facture. 

This is only one example picked from scores and illustrates 
how this new era upon which we are entering is going to 
make felt a demand for new equipment, new machinery, and 
new factory methods. Not in every case, however, are con- 
cerns going on with the work which was given them by the 
war department. They are going to swing back in most cases 
to their own line on an enlarged scale. 
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An example of multiple-spindle drill.which drills from 
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Drilling both sides of a Continental engine crankcase at 
the same time by means of a special drill avd jig 


three sides at the same time 





testing machine used by Dodge Brothers 
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The cutting operations can be handled rapidly on the . 
largest of castings with this late type of machine Table sand-blast machine which automatically puts sand- . 
blast finish on a large number of small parts 


This machine is facing off at one time all the necessary Cylinder block milling machine which handles four cylin- 
surfaces, six of them, on a Packard front aale der blocks on a single table 


A good example of how special maehinery fits into the progressive system. The gravity conveyor brings these cylin- 
aer blocks to the boring machine and they are then sent on their way for further operation 
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Metric Conversion Tables 


A Series of Tables of Equivalents Arranged 
for Quick and Easy Reference 
























HE fundamental unit of the metric system is the All capacities are based on the practical equivalent 
































METER—the unit of length. From this the units of 1 cubic decimeter equals 1 liter. The decimeter is equal 
capacity (LITER) and of weight (GRAM) were de- to 3.937 inches in accordance with the legal equivalent 
rived. All other units are the decimal subdivisions or of the metér given previously. The gallon referred to in 
multiples of these. These three units are simply related, the tables is the United States gallon of 231 cubic: 
e. g., for all practical pur- inches. The bushel is the 
poses one CUBIC DECIMETER Fundamental Equivalents United States bushel of 
equals one LITER and one | 2,150.42 cubic inches. 
LITER of water weighs one PREFIXES MEANING UNITS These units must not be 
KILOGRAM. The metric ta- ; confused with the British 
bles are formed by combin- “i «¢ dite 001 units of the same name, 
ing the words “METER, 1000 which differ from those 
“GRAM,” and “LITER” with . b - used in the United States. 
i ical prefixes . meter The British gallon i - 
the six etagrursriae et “4, centi- = one hundredth — -01 for length. i g me 
as in the tables herewith. 100 proximately 20 per cent 
All lengths, areas, and larger, and the British 
‘cubic measures in the fol- Po . 1 bushel 3 per cent larger, 
lowing tables are derived “8°! = me lent - 1 than the corresponding 
from the international me- units used in this country. 
ter, the legal equivalent Unit = one 1 “gram” The customary weights 
being 1 meter = 39.37 for weight or derived from the interna- 
inches (law of July 28, 10 sooner tional kilogram are based 
1866). In 1893 the United deka- = ten a on the value 1 avoirdupois 
States Office of Standard 1 pound = 4653.5924277 
Weights and Measures was 100 grams. This value is car- 
authorized to derive the hecto- = one hundred <tr ie “Sliter’’ ried out farther than that 
yard from the meter, using 1 for capacity. given in the law, but is in 
for the purpose the relation , accord with the latter as § 
legalized in 1866, 1 yard 1 :),. eo nee ooo 1000 far as it is there given. The 
equals/{$$meter. The cus- i value of the troy pound is 
tomary weights are like- ee! based upon the relation just , 
wise referred to the kilo- . mentioned and also the 
gram (Executive order approved April 5, 1893). This equivalent ?)§? avoirdupois pound equals 1 troy pound. 
action fixed the values, inasmuch as the reference stand- In view of the increasing use of metric measures and 
ards are as perfect and unalterable as it is possible for weights, and the extension of international standards, 
human skill to make them. these tables will be useful for constant reference. 
Fahrenheit-Centigrade Thermometer Scales Compared 
~F. Se F Cc F 3 F c. F c. F Cc F Cc F < ¥. Cc F Cc 
212 100 185 85.0 158 70.0 131 55.0 104 40.0 77 25.0 50 10.0 23 —5.0 —3 —19.4 | —30 |] —64.4 
211 99.4 184 84.4 157 69.4 130 54.4 103 39.4 76 24.4 49 9.4 22 —5.6 —4}] —20.0} —31 —35.0 
210 | 98.9] 183 | 83.9] 156 | 68.9] 129 | 53.9] 102 | 38.9 75 | 23.9] 48 8.9] 21 —6.1] ~—5 | —20.6] —32 |} —35.6 
209 | 98.3] 182 | 83.3] 155 | 68.3] 128 | 53.3] 101 | 38.3 74 | 23.3] 47 8.3] 20 —6.7] -—6] —21.1] —33 | —36.1 
208 97.8 181 82.8 154 67.8 127 52.8 100 37.8 73 22.8 46 7.8 19 —7.2 —7 —21.7 —34 —36.7 
207 97.2 180 82.2 153 67.2 126 §2.2 99 37.2 72 pS 45 > . 18 —7.8 —8 —22.2 —35 —37.2 
206 | 96.7] 179 | 81.7] 152 | 66.7| 125 | 51.7 98 | 36.7 71 L20.25 46 6.7 | 17 —8.3} -—9| —22.8] —36 | —37.8 
205 96.1 178 81.1 15f 66.1 124 $1.1 97 36.1 70 21.1 43 6.1 16 —8.9 —10 —23.3 —37 —38.3 
204 95.6 177 80.6 150 65.6 123 50.6 96 35.6 69 20.6 42 5.6 15 —9.4 —11 —23.9 —38 —38.9 
203 95.0 176 80.0 149 65.0 122 50.0 95 35.0 68 20.0 41 5.0 14 —-10.0 | —12 —24.4 —39 | —39.4 | 
202 94.4 175 79.4 148 64.4 121 49.4 94 34.4 67 19.4 40 4.4 13 —10.6 —13 —25.0 —40 —40.0 | 
201 93.9 174 78.9 147 63.9 120 48.9 93 33.9 66 18.9 39 3.9 12 —11.1 —14 —25.6 —41 —40.6 
200 93.3 173 78.3 146 63.3 119 48.3 92 33.3 65 18.3 38 3.3 11 —11.7 —15 —26.1 —42 —41.1 
199 92.8 172 77.8 145 62.8 118 47.8 91 32.8 64 17.8 37 2.8 10 —12.2 —16 | —26.7 —43 —41.7 
198 92.2 171 ue 144 62.2 117 47.2 90 32.2 63 37.2 36 2.2 9 —12.8 —17 —27.2 —44 | —42.2 
197 91.7 170 76.7 143 61.7 116 46.7 89 ) 62 16.7 35 1.7 8 —13.3 —18 —27.8 —45 —42.8 
196 91.1 169 76.1 142 61.1 115 46.1 88 aa. 61 16.1 34 1.1 7 —13.9 —19 —28.3 —46 —43.3 
195 90.6 168 75.6 141 60.6 114 45.6 87 30.6 60 15.6 33 0.6 6 —14.4 —20 | —28.9 —47 —43.9 
194 90.0 167 75.0 140 60.0 113 45.0 86 30.0 59 15.0 32 0.0 5 —15.0 —21 —29.4 —48 —44.4 
193 89.4 166 74.4 139 59.4 112 44.4 85 29.4 58 14.4 31 —0.6 4 —15.6 | —22 —30.0 | —49 | —45.0 
192 88.9 165 73.9 138 58.9 111 43.9 84 28.9 57 13.9 30 —1.1 3 —16.1 —23 —30.6 —50 —45.6 
191 88.3 164 73.3 137 58.3 110 43.3 83 28.3 56 13.3 29 —1.7 2 —16.7 —24 —31.1 —S51 —46.1 
190 87.8 163 72.8 136 57.8 109 42.8 82 27.8 55 12.8 28 —2.2 1 —17.2 —25 —31.7 —52 —46.7 
189 87.2 162 waua 135 ae .2 108 42.2 81 Bee 54 i223 27 —2.8 0 —17.8 —26 | —32.2 —53 —47.2 
188 86.7 161 71.7 134 56.7 107 41.7 80 26.7 53 11.7 26 —3.3 —1 —18.3 —27 —32.8 —54 —47.8 ‘ 
187 86.1 160 71.1 133 56.1 106 41.1 79 26.1 52 11.1 25 —3.9 —2 —18.9 —28 —33.3 —55 |,—48.3 
186 85.6 159 70.6 132 55.6 105 40.6 78 25.6 51 10.6 24 —4.4 nee —29 | —33.9 “e en 
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LENGTHS 
Inches N illimeters Inches Centimeters Feet Meters | U.S. Yards Meters U.S. Miles Kilometers 
0.03937 = 1 0.3937 = 1 1 = 0.304801 1 = 0.914402 0.62137 = 1. 
0.07874 = 2 0.7874 = 2 2 = 0.609601 1.093611 = 1 1 = 1.60935 
0.11811 = 3 1 = 2.54001 3 = 0.914402 2 = 1.828804 1.24274 = 2 
0.15748 = 4 1.1811-= 3 3.28083 = 1 2.187222 = 2 1.86411 = 3 
0.19685 = 5 1.5748 = “4 4 = 1.219202 3 = 2.743205 2 = 3.21869 
0.23622 = 6 1.9685}= 5 5 = 1.524003 3.280833 = 3 2.48548 = 4 
0 27559 = 7 2 = 5.08001 6 = 1.828804 4 = 3.657607 3 = 4.82804 
0.31496 = 8 2.3622 = 6 6.56167 = 2 4.374444 = 4 3.10685 = 5 
0.35433 = 9 2.7559 = 7 7 = 2.133604 5 = 4.572009 3.72822 = 6 
1 = 25.4001 3 = 7.62002 8 = 2.438405 5.468056 = 5 4 = 6.43739 
2 = 50.8001 3.1496 = 8 9 = 2.743205 6 = 5.486411 4.34959 = 7 
3 = 76.2002 3.5433 = 9 9.84250 = 3 6.561667 = 6 4.97096 = 8 
4 = 101.6002 4 = 10.16002 13.12333 = 4 7 = 6.400813 5 = 8.04674 
5 = 127.0003 5 = 12.70003 16.40417 = 5 7.655278 = 7 §.59233 = 9 
6 = 152.4003 6 = 15.24003 19.68500 = 6 8 = 7.315215 6 = 9.65608 
7 = 177.8004 7 = 17.78004 22.96583 = 7 8.748889 = 8 7 = 11.26543 
8 = 203.2004 8 = 20.32004 26.24667 = 8 g = 8.229616 8 = 12.87478 
9 = 228.6005 9 = 22.86005 29.52750 = 9 9.842500 = 9 9 = 14.48412 
AREAS 
Square Square Square Square Square Square Square Square Square Square 
Inches Millimeters} Inches Centimeters} Feet Meters Yards Meters Miles Kilometers] Acres Hectars 
0.00155 = 1 0.1550 = 1 1 = 0.09290 1 = 0.8361 0.3861 = 1 1 = 0.4047 
0.00310 = 2 0.3100 = 2 2 = 0.18581 1.1960 = 1 0.7722 = 2 2 = 0.8094 
0.00465 = 3 0.4650 = 3 3 = 0.27871 2 = 1.6723 1 = 2.5900 2.471 = 1 
0.00620 = 4 0.6200 = 4 4 = 0.37161 2.3920 =_2 1.1583 = 3 3 = 1.2141 
0.00775 = 5 0.7750 = § 5 = 0.46452 3 = 2.5084 1.5444 = 4 4 = 1.6187 
0.00930 = 6 0.9300 = 6 6 = 0.55742 3.5880 = 3 »| 1.9305 =. § 4.942 = 2 
0.01085 = 7 1 = 6.452 7 = 0.65032 4 = 3.3445 $ = 5.1800 5 = 2.0234 
0.01240 = 8 1.0850 = 7 8 = 0.74323 4.7839 = 4 2.3166 = 6 6 = 2.4281 
0.01395 = 9 1.2400 = 8 9 = 0.83613 5 = 4.1807 2.7023 = 7 7 = 2.8328 
1 = 645.16) 1.3950 = 9 10.764 = 1 5.9799 = 5 3 = 14.7700 7.413 = 3 
2 = 41,200.33| 2 = 12.903 21.528 = 2 6 = 5.0168 3.0888 = 8 8 = 3.2375 
3 = 1,935.49] 3 =x 19.355 32.292 = 3 7 = 5.8529 3.4749 = 9 9 = 3.6422 
4 = 2,580.65] 4 = 25.807 43.055 = 4 7.1759 = 6 4 = 10.3600 9.884 = 4 
5 = 3,225.81] 5 = 32.258 53.819 = 5 8 = 6.6890 5 = 12.9500 12.355 = § 
6 = 3,870.98] 6 = 38.710 64.583 = 6 8.3719 = 7 6 = 15.5400 14.826 = 6 
7 = 4,516.14) 7 = 45.161 75.347 = 7 9 = 7.5252 7 = 18.1300 17 297 = 7 
8 = 5,161.30) 8 = S1613 86.111 = 8 9.5679 = 8 8 = 20.7200 19.768 = 8 
9 = 5,806.46) 9 = 58.065 96.875 = 9 10.7639 = 9 9 = 23.3100 22.239 = 9 
VOLUMES 
Cubic Cubic Cubic Cubic Cubic Cubic Cubic Cubic 
Inches Millimeters Inches Centimeters Feet Meters Yards Meters 
0.000061 = 1 0.0610 = 1 1 = 0.02832 1 = 0.7645 
0.000122 = 2 0.1220 = 2 2 = 0.05663 1.3079 = 1 
0.000183 = 3 01831 = 3 3 = 0.08495 2 = 1.5291 
0.000244 = 4 0.2441 = 4 4 =x: @: 19327 2.6159 = 2 
0.000305 = 5 0.3051 = 5 5 = 0.14159 3 = 2.2937 
0.000366 = 6 0.3661 = 6 6 = 0.16990 3.9238 = 3 
0.000427 = 7 0.4272 = 7 7 = 0.19822 4 = 3.0582 
| 0.000488 = 8 0.4882 = 8 8 = 0.22654 5 = 3.8228 
0.000549 = 9 0.5492 = 9 9 = 0.25485 5.2318 = 4 
1 = 16,387.2 1 = 16.3872 35.314 = 1 6 = 4.5874 
2 = 32,774.3 | 2 = 32.7743 70.629 = 2 6.5397 = 5 
3 = 49,161.5 3 = 49.1615 105.943 =.3 7 = 5.3519 
4 a= 65,548.6 4 = 65.5486 141.258 = 4 7.877 = 6 
5 = §81,935.8 5 = 81.9358 176.572 = 5 8 = 6.1165 
6 = 98,323.0 6 = 98.3230 211.887 = 6 9 = 6.8810 
7 = 114,710.1 7 = 114.7101 247.201 = 7 9.1556 = 7 
8 =s 131,097 .3 8 = 131.0973 282.516 = 8 10.4635 = 8 
9 = 147,484.5 9 = 147.4845 317.830 = 9 11.7715 = 9 
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CAPACITIES 
U.S. Liquid Milliliters |U. S. Liquid U. S. Liquid U. S. Dry U.S. Hecto- 
Ounces (cc.) Quarts Liters Gallons Liters Quarts Liters Bushels liters 
0.03381 = 1 1 = 0.94636 0.26417 = 1 0.9081 = 1 1 = 0.35239 
0.06763 = 2 1.05668 = 1 0.52834 = 2 1 = 1.1012 2 = 0.70479 
0.10144 = 3 2 = 1.89272 0.79251 = 3 1.8162 = 2 2.83774 = 1 
0.13526 = 4 2.11336 = 2 1 = 3.78543 2 = 2.2025 3 = 1.05718 
0.16907 = 5 3 = 2.83908 1.05668 = 4 2.7242 = 3 4 = 1.40957 
0.20288 = 6 3.17005 = 3 1.32085 = 5 | 3 = 3.3037 5 = 1.76196 
0.23670 = 7 4 = 3.78543 1.58502 = 6 3.6323 = 4 5.67548 = 2 
0.27051 = & 4.22673 = 4 1.84919 = 7 4 = 4.4049 6 = 2.11436 
0.30432 = 9 5 = 4.73179 2 = 7.57087 4.5404 = 5 7 = 2.46675 
1 = 29.574 5.28341 = 5 2.11336 = 8 5 = 5.5061 8 = 2.81914 
2 = 59.147 6 = §.67815 2.37753 = 9 5.4485 = 6 8.51323 = 3 
3 = 88.721 6.34009 = 6 3 = 11.35630 6 = 6.6074 9 = 3.17154 
4 = 118.295 7 = 6.62451 4 = 15.14174 6.3565 = 7 11.35097 = 4 
5 = 147.869 7.39677 = 7 5 = 18.92717 7 = 7.7086 14.18871 = 3 
6 = 177.442 8 = 7.57088 6 = 22.71261 7.2646 = 8 17.02645 = 6 
7 = 207.016 8.45345 = 8 7 = 26.49804 8 = 8.8098 19.86420 = 7 
8 = 236.590 9 = 8.51723 8 = 30.28348 8.1727 = 9 22.70194 = 8 
9 = 266.163 9.51014 = 9 9 = 34.06891 9 = 9.9110 25.53968 = 9 
MASSES || COMPARISON OF THE VARIOUS TONS AND POUNDS IN 
- — = weer el USE IN THE UNITED STATES 
Renate. Auele. From 1 to 10 Units 
dupois Grams Troy Grams dupois Kilo- Avoirdu- 
Ounces Ounces Pounds grams || Long Short Metric Kilo- pois Troy 
| Tons Tons Tons grams Pounds Pounds 
| .89287 | 1 .90718 907.18 | 2,000.00 | 2,430.56 
0.03527= 1 0.03215= 1 1 =0.45359 || le 1.12000 | 1.01605 | 1,016.05 2,240.00 2,422.22 
0.07055= 2 0.06430= 2 2 =0.90718 | 
0.10582= 3 0.09645= 3 2.20462 =1 . ff i.asvii2 1.81437 | 1,814.37 4,000.00 4,861.11 
0.14110=' 4 0.12860= 4 3 = 1.36078 2 2.24000 | 2.03209 | 2,032.09} 4,480.00 | 5,444.44 
| 2.67857 | 3 2.42155 | 2,721.55 | 6,000.00 | 7,291.67 
0.17637= § 0.16075= 5 4 = 1.81437 
0.21164= 6 0.19290= 6 4.40924=2 3 3.36000 | 3.04814 | 3,048.14 | 6,720.00] 8,166.67 
0.24692= 7 0.22506= 7 5 =2.26796 3.57143 | 4 3.62874 | 3,628.74 8,000.00 9.722..22 
0.28219= 8 0.2:721= 8 6 =2.72155 || 4 4.48000 | 4.06419 | 4,064.19 8,960.00 | 10,888.89 
0.31747= 9 0.28936= 9 6.61387 =3 || 4.46429 | 5 4.53592 | 4,535.92 | 10,000.00 | 12,152.78 
I} 
1 = 28.3495 | 1 = 31.10348 | 7 =3.17515 || 5 5.60000 | 5.08024 | 5,080.24 | 11,200.00 | 13,611.11 
2 = 56 6991 | 2 = 62.20696 | 8 = 3.62874 5.35714 | 6 5.44311 | 5,443.11 | 12,000.00 | 14,583.33 
3 = 85.0486 | 3 = 93.31044 | 8.81849=4 6 6.72000 | 6.09628 | 6,096.28 | 13,440.00 | 16,333.33 
4 = 113.3981 | 4 =124.41392 9 =4.08233 
6.25000 | 7 6.35029 | 6,350.29 | 14,000.00 | 17,013.89 
5 =141.7476 | 5 =155.51740 | 11.02311=5 7 7.84000 | 7.11232 | 7,112.32 | 15,680.00 | 19,055.56 
6 =170.0972 | 6 =186.62088 ; 13.22773=6 7.14286 | 8 7.25748 | 7,257.48 | 16,000.00 | 19,444.44 
7 =198.4467 | 7 =217.72437 | 15.43236=7 
8 =226.7962 | 8 = 248 .82785 | 17.63698 =8 8 8.96000 | 8.12838 | 8,128.38 | 17,920.00 | 21,777.78 
9 =255.1457 | 9 = 279 .93133 | 19.84160=9 8.03571 | 9 8.16466 | 8,164.66 | 18,000.00 | 21,875.00 
| 9 10.08000 | 9.14442 | 9,144.42 | 20,160.00 | 24,500.00 
CUBIC INCH-CUBIC CENTIMETER CONVERSION TABLE 
| | 
Cu. In. Cu.Cm. | Cu. In. Cu.Cm. | Cu. In. Cu. Cm. Cu. In. Ca. Cm. iCu. In. Cu. Cm. 
4“ ; 
i0 — 164 210 — 3441 410 — 6718 610 — 9995 810 — 13272 
20 — 327 220 — 3605 420 — 6882 620 — 10159 820 — 13436 
30 — 492 230 — 3769 430 — 7046 630 — 10323 830 — 13600 
40 — 655 210 — 3933 440 — 7210 640 — 10487 840 — 13764 
50 — 819 250 — 4097 450 — 7374 650 — 10651 850 — 13928 
60 — 983 260 — 4260 460 — 7537 660 — 10815 860 — 14092 
70 — 1147 270 — 4424 470 — 7701 670 — 10978 870 — 14256 
80 — 1311 280 — 4588 480 — 7865 680 — 11142 880 — 14420 
90 — 1475 290 — 4752 490 — 8029 690 — 11306 890 — 14583 
100 — 168 300 — 4916 500 — 8193 700 — 11470 900 — 14747 
110 — 1802 310 — 5079 510 — 8357 710 — 11634 910 — 14911 
120 — 1966 320 — 5243 520 — 8521 720 — 11798 920 — 15075 
130 — 2130 330 — 5407 530 — 8684 730 — 11962 930 — 15239 
140 2294 340 — 5571 540 — 8848 740 — 12126 940*— 15403 
150 — 2458 350 — 5735 550 — 9012 750 — 12289 950 — 15567 
160 — 2622 360 — 5899 560 — 9176 760 — 12453 960 — 15730 
170 — 2786 370 — 6063 570 — 9340 770 — 12617 970 — 15894 
180 2950 380 — 6226 580 — 9504 780 — 12781 980 — 16058 
190 — 3114 390 — 6390 590 — 9668 790 — 12945 990 — 16222 
200 — 3277 400 — 6554 600 — 9831 800 — 13109 1000 — 16386 
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Decimals Decimals 
'l4’s 4's 8ths 16ths | 32nds | 64ths Millimeters | of an Inch Inch 4's \4’s 8ths 16ths | 32nds | 64ths | Millimeters | of an Inch 
1 = .397 015625 33 =13.097 515625 
1 2 = .794 .03125 17 34 =13.494 .53125 
3 = 1.191 . 046875 35 =13.891 . 546875 
1 2 4 = 1.588 - 0625 9 18 36 =14.288 . 5625 
‘ 5 = 1.984 .078125 37 =14.684 .578125 
3 6 = 2.381 .09375 19 38 =15.081 . 59375 
7 = 2.778 . 109375 39 =15.478 . 609375 
1 2 4 8 = 3.175 . 1250 5 10 20 40 =15.875 .625 
9 = 3.572 . 140625 41 =16.272 640625 
5 19 = 3.969 . 15625 21 42 =16.669 65625 
! 11 = 4.366 . 171875 43 =17.066 .671875 
3 6 12 = 4.763 .1875 11 22 44 =17.463 . 6875 
13 = 5.159 203125 45 =17.859 703125 
i 7 14 = 5.556 21875 23 46 =18.256 71875 
i 15 = §.953 234375 47 =18.653 734375 
1 2 4 8 16 = 6.350 500 3 6 12 24 48 =19.050 75 
{ 17 = 6.747 . 265625 49 =19.447 . 765625 
| 9 18 = 7.144 . 28125 25 50 =19.844 . 78125 
i 19 = 7.541 . 296875 51 =20.241 . 796875 
5 10 20 = 7.938 3125 13 26 52 =20.638 .8125 
: 21 = 8.334 . 328125 53 =21.034 . 828125 
: 11 22 = §.731 . 34375 27 54 =21.431 84375 
i 23 = 9.128 . 359375 55 =21.828 . 859375 
} 3 6 12 24 = 9.525 .3750 7 14 28 56 =22.225 . 875 
{ 
25 = 9.922 . 390625 57 =+22.622 890625 
13 26 =10.319 - 40625 29 58 =23.019 . 90625 
27 =10.716 -421875 59 =23.416 921875 
; 7 14 28 =11.113 . 4375 15 30 60 =23.813 9375 
29 =11.509 . 453125 61 =24.209 . 953125 
15 30 =11.906 46875 31 62 =24.606 . 96875 
31 =12.303 . 484375 63 =25.003 . 984375 
‘] 2 4 8 16 32 =12.700 | 5 1 2 4 8 16 32 64 =25.400 . 1000 
Lengths—Hundredths of an Inch to Millimeters 
FROM 1 TO 106 HUNDREDTHS 
Hundredths of un Inch 0 1 2 3 4 5 6 7 8 9 
| 
0 . 254 . 508 . 762 1.016 1.270 1.524 1.778 2.032 2.286 
10 2.540 2.794 3.048 3.302 3.556 3.810 4.064 4.318 4.572 4.826 
20 5.080 5.334 5.588 5.842 6.096 6.350 6.604 6.858 7.112 7.366 
30 7.620 7.874 8.128 8.382 8.636 8.899 9.144 9.398 9.652 9.906 
40 10.160 10.414 10.668 10.922 11.176 11.430 11.684 11.938 12.192 12.446 
50 12.700 12.954 13.208 13.462 13.715 13.970 14.224 14.478 14.732 14.986 
60 15.240 15.494 15.748 16.002 16. 256 16 510 16.764 17.018 17.272 17.526 
70 17.780 18.034 18.288 18.542 18.796 19.050 19.304 19.558 19.812 20.066 
80 20.320 20.574 20.828 21.082 21.336 21.590 21.844 22.098 22.352 22.606 
90 | 22.860 23.114 23.368 23.622 23.876 24.130 24.384 24.638 24.892 25.146 
Lengths—Millimeters to Decimals of an Inch 
FROM 1 TO 100 UNITS 
\ . | | | aes | 
Millimeters 0 } 1 2 | 3 | 4 | 5 6 7 8 j 9 
a E:T a Tees = : 
0 . 03937 . 07874 11811 . 15748 . 19685 . 23622 . 27559 . 31496 . 35433 
10 . 39370 - 43307 .47244 91181 , 99118 . 59055 . 62992 . 66929 . 70866 . 74803 
20 . 78740 . 82677 . 86614 90551 . 94488 - 98425 1.02362 1.06299 1.10236 1.14173 
30 1.18110 1.22047 1.25984 1.29921 1.33858 1.37795 1.41732 1.45669 1.49606 1.53543 
40 1.57480 1.61417 1.65354 1.69291 1.73228 1.77165 1.81102 1.85039 1.88976 1.92913 
50 1.96850 2.00787 2.04724 2.08661 2.12598 2. 16535- 2.20472 2.24409 2.28346 2.32283 
60 2.36220 2.40157 2.44094 2.48031 2.51968 2.55905 2.59842 2.63779 2.67716 2.71653 
70 2.75590 2.79527 2.83464 2.87401 2.91338 2.95275 2.99212 3.03149 3.07086 3.11023 
80 3.14960 3.18897 3.22834 3.26771 3.30708 3.34645 3. 38582 3.42519 3.46456 3.50393 
90 3.54330 3.58267 3.62204 3.66141 3.70078 3.74015 3.77952 3.81889 3.85826 3.89763 
1.ft. lb. (work) =0.1383 kg-m. : B.T.U. p. gal. =0.06658 cal. p. liter. 
1 lb.-ft. (torque) =0.1383 m-kg. 1 lb. p. h.p.-hr. = 447.4 gr. p. cheval-heure. 
1 h.p. = 1.0138 chevaux vapeur (metric horsepower). 1 gal. p. h.p.-hr. =3.733 liters p. cheval-heure. 
1 B.T.U. =0.252 calories. 1 mile p. gal. =0.425 km. p. liter. 
1 ft. p. s. =0.30479 m.p.s. Diametral pitch (gears) = 25.4 +module. 
1 ft. p.m. =0.00508 m.p.s Threads per inch (screws) = 25.4 +metric pitch. 
i m.p.hr. = 1.609 km.p.h. Fahrenheit deg. = (Centigrade deg. X1.8) +32. 
1 Ib. p. /. in. =0.0703 kg. p. sq.cm. 1 mile per hour per second (acceleration) =1.6 km. p. h. p. s. 
1 lb. p. gal. =0.1198 kg. p. fiter 1 ft. p. s. p. s. (acceleration) = 0.3048 m. p. s. p. s. 
1B. Pu". . Ib. =0.5556 cal. p. kg. 
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EXPORTS OF MINERAL OIL PRODUCTS FOR 21 YEARS 
The great drop in the kerosene curve for the year ending 1914 
is due largely to the shortage of shipping space caused by 
the war and also to the increased demand for other products 
of more essential 
Expeditionary Force. This is particularly the case with 
lubricating oil and gasoline, which both show a considerable 
increase beginning with 1914 
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Production of Crude at New High Level 


Exports of All Mineral Oil Products Except Kerosene 
Show Steady Increase for 21 Years 


HE production of crude oil is always dependent upon 

the relation between the decline in the territory already 

yielding and the opening of new wells, new sands or new 
oil fields. Eastern oil properties have been declining for 
some years, while the demand has grown very rapidly in 
the same period. Other territories have been opened up in 
the Mid-Continent region—Louisiana and California prin- 
cipally—which have taken up the slack and added the neces- 
sary increase so that the production shows a steady and in- 
creasing rise as the demand came upon the industry. In the 
main, prospectors and producers have been able to keep up 


the discovery of new sands and fields at a sufficient pace to 
meet the demand of the automotive and other industries. 

Twice of late years the production declined or remained 
stationary for almost a year; once, before the Mid-Continent 
field was more than experimental territory and after the 
drop in Texas and Indiana production had kecome severe 
(1907), and once again when the Cushing field in the Mid- 
Continent area declined in a few months from 300,000 bbl. 
daily to 100,000 bbl. daily (1912). 

Prices are governed almost entirely by the relation of 
supply to market, and these times will find a corresponding 


Mineral Oil Exports for 21 Years 


















































| Crube Om | GASOLINE KEROSENE LUBRICATING OIL 
EAI Sschemsneittn pininincniiepeth — Se Se mee asia ei epee eee ee ae 
. | Quantity, Gals. l Value Quantity, Gals. Va § Quantity, Gals. | Vs alue Quantity, Gals. Value 

se Pasi (aioatabisaen im ce , aa ine 1. seins | seceactmeaae 

1398 | 113,297,397 $4,343,262 | 16,252,929 $1,080,797 | 824,426,581 $12,922,682 60,299 , 365 $7,239,454 
1899 ... } 113,988,060 | 5,202,892 16,252,785 1,170,294 722 ,279 ,480 41,087,031 67 ,424 ,393 7,943,193 
1900. 133,023,656 | 7,364,162 21,985,093 2,016,802 721,025,237 55,978 ,937 74,583 ,969 9,744 , 367 
1901. 138,448,430 | 6,686 ,929 17 ,834 ,254 1,865,608 } 781,207 ,105 51,477 ,267 71,457,605 10,006 ,937 
1902 133, 536,800 { 6,084,818 23,498 ,479 1,677,738 | 842,829 ,070 53 ,390 , 345 76,035,611 10,274 ,743 
1903. 134,892,170 | 6,329,899 13,139,228 1,225,661 699/810 ,892 47,079 ,842 93 ,314 566 12 ,052 2' 016 
1904. . 114,576,920 | 5,572 ,923 16,910,121 1,802 ,207 | 741,567 ,O86 57 ,902 ,503 88,810, 130 12, 048, 842 
1905. . | 123,059,010 | 6,359 ,435 30,816,655 2,575,851 | 22 881,953 56 , 169 ,606 97 ,357 , 196 13,142,860 
1906. 139,688, "615 ) | 7,016,131 32,756 ,694 2.613 ,677 | 864,361,210 54,181,617 146,110,702 17,974,721 
1907.. | 128,175,7 37 | 6,626 ,896 26 , 357 ,054 2,735,598 $94 ,529 ,432 56,249 891 136 , 140,226 17 179 ,562 
1908... 135 ,223 ,575 6,465,114 36 , 242 ,370 4,003 ,827 } 1,041,725,901 70,809 ,415 | 159,763 ,900 20,370,613 
1909... | 169,855,309 6,907,525 63,831,267 5,805,482. | +1,080,542,456 71,329,901 | 144,254,271 18,307 ,342 
1910... a 168,903,985 5,277,181 77 ,650 ,923 6,302,418 | 1,005,027,536 62,477,527 | 170,430,277 20,891 ,473 
le } 185,190,761 5,417,513 } 111,998,260 9 ,479 ,394 | 1 ,022 ,311 ,042 57 ,476 ,494 | 173 ,642 ,495 22,061,190 
1912 208,110,365 | 6,831,367 |} 171,040,150 15,437 ,736 | 1,044,049,848 59 ,845 ,823 | 202, 125,197 25,970,271 
1913... 195,642 ,935 7,570,767 | 81,698 917 10,831,490 | 1,048,894 "297 66, 189 265 21 3,67 1 499 29 .574 ,410 
1914... 146 ,477 ,342 6,812,672 | 151,611,587 21,699 ,475 | 1,157,283 ,310 74,500 , 162 | 196 , 884 ,696 ne 1852 950 
1915 | 152,514,129 4,911,634 | 156,860,666 17 ,603 ,317 886,316,740 | 53, 607 032 214 429 099 28 499 786 
1916. . | 163 ,732 ,589 5,754 ,0%4 | 100,148,554 16 , 297 , 561 | $23,143,138 | 52,283 057 250,395,439 37 ,452 , O84 
1917 | 177,748,832 7,309 ,990 226 ,154 ,560 46 ,932 ,967 | $33 ,969 ,012 54,642,377 271,032,751 48,665,984 
| | 183 672.778 9,107,519 260 , 300 ,337 61,447 , 282 528,805,501 47 ,488 ,425 269 ,667 ,145 66 , 146 ,827 
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rise in prices followed by a considerable drop, due to the 
temporary effect upon the total production. There is no im- 
mediate probability of a large increase in production above 
demands in this country, as increase in prospecting will 
depend upon a decrease in the material and equipment neces- 
sary and the discovery of considerable areas of new sand or 
new fields of importance. 

Mexico, which has the largest probable supply of oil under 
ground on proved territory, is not likely to attract the pros- 
pector or investor until conditions stabilize. 

Lowering in prices is likely to come only from the reduced 
demands of European countries in peace requirements and 
the opening up of the European fields to full production, 
particularly the Russian. There is therefore no immediate 
prospect of such abundance of oil as would lead to any con- 
siderable price change in the immediate future. 

The United States has produced 60 per cent of the total 
crude petroleum output from 1857 to 1917 and produced 67 
per cent of the total output for the year of 1917. Russia 
was second in production, turning out 26 per cent during 
the years 1857-1917 and 13 per cent in the year 1917, show- 
ing a reduction in the 1917 production as compared with that 
production maintained previously—a decline probably due to 
the unsettled Russian conditions. Mexico, which is hailed as 
the bonanza of ,oil centers, stands third on the list, having 
produced only 3.18 per cent of all the crude petroleum from 
1857 to 1917, although its production increased satisfactorily 
in 1917. This output was 11 per cent of the world output 
that year. 

The total production of the world for 1857 to 1917 was 
293,309,824,332 gal., or 6,983,457,246 bbl. of 42 gal. each. 
The production for 1917 was 21,027,345,612 gal., or 500,651,- 
086 bbl. of -42 gal. each. During the 1857-1917 period the 
output of the United States was 178,611,048,126 gal. of crude 
petroleum, or 4,252,644,003 bbl. of 42 gal. each. Russia dur- 
ing the same period produced 75,968,486,714 gal., or 1,832,- 
583,017 bbl. Rumania, which in 1857 was the only nation 
producing crude petroleum, shows a figure of 142,992,465 bbl. 
produced during the 1857-1917 period. But the Rumanian 
production to-day stands ninth in rank owing to the discov- 
eries and developments of petroleum in the United States, 
Russia, Mexico, Dutch East Indies, India, Galicia, Japan 
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activities carried on in the United States and the desire 
for refined oil productions rather than for crude oil have 
hitherto been the chief reasons for the comparatively smaller 
exports of crude oil. 

Gasoline exports in the last 20 years grew from 16,252,927 
gal., valued at $1,080,797 to 260,300,337 gal. valued at $61,- 
447,382. The growth of gasoline exports has been a steady 
one with few declines, those being comparatively small. The 
greatest decline was in 1916 as compared with 1915. The 
1915 exports totaled 156,000,000 gal. as compared with 100,- 
000,000 gal. in 1916. The reason for this was that in the 
first year of the war the Allies ordered from us more gaso- 
line than they consumed and a stock of this was carried 
over into 1916. At the same time the submarine warfare 
showed its effects in 1916. Exports of 1917 and 1918, 226,- 
000,000 and 260,000,000 gal. respectively, will undoubtedly 
drop to some extent within the next year, as these were al- 
most entirely for war consumption. Prior to the war the 
exports for the entire_world totaled 81,698,917 gal. with a 
value of $10,831,490. The effect of the automobile on gaso- 
line consumption is readily apparent in the export figures, 
which jumped from 16,000,000 gal. in 1898 to 77,000,000 gal. 
in 1910. The value of gasoline for export was 15 cents per 
gal. in 1898 and 23 cents per gal. in 1918. The 1917 value 
of 25% cents per gal, for export was undoubtedly the highest 
price paid in the history of gasoline, which has been as low 
for export as 6% cents a gal. 

Illuminating oil exports, which include kerosene, have 
seldom varied between the figures of 800,000,000 gal. and 
1,000,000,000 gal. during the past 20 years, this being due to 
a declining use of oil for illuminating purposes in many of 
the districts. The exports in 1898 of 824,426,581 gal. are 
approximately equal to the exports of 1915-1916 or 1917 and 
far in excess of the exports of 1918, which reached 528,805,- 
501 gal. Prior to the beginning of the European war the 

, exports had reached a high figure of 1,157,283,310 gal., the 
largest quantity exported in any single year. The valué 
of illuminating oil for export has increased from 5 cents 
per gal. in 1898, when it was more expensive than gasoline; 
to 9 cents per gal. in 1918, the highest price paid for illum- 
inating oil for export. 


360. 









































































































































































































































and Formosa. 

The production in 1917 in the United States totaled 14,- 
093,255,242 gal., or 335,315,601 bbl., with the second highest aioe an of crude oil 340: 
production that of Russia, 2,898, 000,000 gal., or 69,000,000 pesca ‘ biel Boll United A530: 
bbl., and Mexico third with 2,321,295,340 gal., or 55,292,770 ing The first break in the saat 
bb]. A decline of Rumanian production in rank is shown curve was due to decreas- 300: 
by its 1917 production of 2,898,654 bbl. as compared with the ing production of old 
output of the United States, Russia or Mexico. The Dutch fields, and the second to 280: 
East Indies and India both figure as important producers. ‘he failure of the Cush- / i 
The Dutch East Indies produced 12,928,955 bbl. and India ing field f 360: 
8500 bbl. in 1917. j ; 

_ 240 

XPORTS of crude oil from the United States from 1898 (7 See & & & f ; 

to 1918, although showing a practically steady increase, [> | +++ 20: 
have not grown so rapidly as the exports of gasoline or lubri-_ | / dt 
cating oils. Beginning with an export of 113,297,327 gal. |_ 7 200 5.3 
valued at $4,343,262 in 1898, the crude oil exports reached a | Pi = 
quantity of 118,672,778 gal. in 1918 with a value of $9,107,519. | ga y a 180 = 

The highest exports were in 1912, when 208,110,365 gal. of i | | é = 
crude oil were shipped, at a value of $6,831,367. The value || | | 60 
of crude oil has increased in greater ratio than its export [ 2 
shipments. The value in 1912 was 75 per cent of the 1898 aS we aa 
value and 35 per cent of the 1918 value. The large refining ——+—+— ; ie A 190 oe 
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There are two reasons why our ex- 
ports of pneumatic tires should 
have dropped in 1917-1918. One is 
that the gasoline shortage abroad 
became more acute and the other 
that restrictions on the importa- 
tion of crude rubber caused a re- 
duction in production 
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Exports of Pneumatic Tires for Eight Years 
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oe to 1911 Tires were included in “All other sssetenn sunset “* rubber’ ™ 
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1919 Engineering Trends 
(Continued from page 97) 


will be such. Development of the aluminum cylinder 
engine was unquestionably halted by the rise in price 
and scarcity of that metal, but during the war facilities 
for aluminum production have increased greatly, so there 
is every reason to expect a large drop in price. 

Also the alloy steel situation is due to improve rapidly, 
and those factories which have been doing aviation engine 
work are now accustomed to handling delicate steels, so 
they will not be so afraid of employing them. There is 
a very substantial difference in the weights of a frame 
made of carbon steel and one of nickel chrome, for 
example; and axles can be lightened considerably by 
using high-grade materials. 

Weight is likely to receive consideration because it is 
a factor of importance in the performing ability of a 
car. There is quite an effect on the accelerative ability 
if a few hundred pounds is cut away. Of course, the 
user gains most from light weight in the saving of tires 
and fuel, but the average buyer is more likely to be 
influenced by a good demonstration than by any forecast 
of running cost which the dealer may make. 


Better Material and Workmanship Forecast 


Another experience of the past four years is likely 
to encourage the use of good materials and a rather 
higher grade of workmanship, and this is a growing 
realization of the fact that a few dollars added to manu- 
facturing cost may easily save several times that sum 
on the service department account. Some of the manu- 
facturers of low and medium-priced cars who cut prices 
heavily in 1915, and trimmed the factory cost to match, 
have discovered that their economies were more apparent 
than real. 

Every one knows that it is cheaper to make a good 
job in the first instance than to do a poor one and have 
to patch it up at a later date; but the point it is desired 
to make is that many manufacturers now know how far 
it is safe to cut manufacturing cost, because they have 
already gone the limit, and even a bit beyond it. 

Conditions in 1917, under the shadow of war, with 
material and labor both scarce and dear, and with every 
prospect of further rises, made it very difficult for any 
manufacturer of any article not a prime war. necessity 
to branch out in any direction. 

To-day the conditions are reversed. There is a huge 
and hungry market, materials are falling fast, and will 
fall still faster, while labor cannot at least go any higher. 
This means that an engineer will not be afraid in 
specifying an alloy steel or aluminum part that the 
material may become too expensive or too scarce. He 
knows that if he can afford to use it now he will still 
better be able to do so in six months’ time. Nothing is 
pleasanter than to plan a chassis and estimate its cost 
on a basis of prices which must fall. The automobile 
engineer has not been able to do this for. so long that he 
has forgotten the feeling. Fall in material prices is not 
a thing to gamble on, however. It would be unwise to 
take a chance of a fall of any definite amount, but it is 
infinitely helpful to be protected against a rise. 

One metal it is sincerely to be hoped will come into 
use once more, and that is copper and its alloys. On 
the moderate-priced car of the day there are many parts 
of steel which should not be made of that material. Brass 
or aluminum should be used always for all small fittings, 
for switch covers, for door handles, and for all the parts 
which receive constantly the friction of handling. 

Iron and steel cannot be plated so that they will not 
rust, except at a high cost, and even then there is a 
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limit to the durability of the plate. Brass or aluminum 
lasts forever, keeps its appearance and its efficiency; 
for the rusting of a switch cover, for example, not only 
mars the look of the whole car but eventually interferes 
with the working of the switch. Brass fittings were 
forced off the medium-priced car in 1915, and let it not 
be forgotten how infinitely better for their purpose they 
were than the gimcrack affairs too often employed to-day. 

Among the large engineering problems to be faced, 
by far the most important remains the fuel question. 
It has been with us for 5 years, and it becomes worse 
rather than better. This, too, is a thing in which aviation 
engine work has been entirely unhelpful, because aviation 
engines have had good low-gravity gasoline provided for 
them; they could not have shown anything like the 
same results with the commercial fuel. 

It is an easily demonstrable fact that a car which 
performs well on ordinary gasoline will outdo itself 
easily if filled up with the best aviation gas. Now, just 
as the crux of kerosene vaporizer design is that the 
most heat is required when there is least exhaust heat 
available, and vice versa, so does this hold true for gaso- 
line carburation. 

The hot-spot manifold, if’ it will operate successfully 
at low speeds and low throttle positions, cannot fail to 
give too much heat at full speed and full throttle. The 
wide-open position is so seldom used by the average driver 
that this does not matter much up to a point, but if fuel 
gets poorer it will begin to cause trouble. 

It may be recalled that in the Nash car, introduced 
in the fall of 1917, an attempt was made partially to 
counteract the natural perversity of the case by using 
as part of the fuel heating system an exhaust jacket 
which was shut off as the throttle opened. This seems 
to be a step in the right direction. 

There was a patent granted to R. W. A. Brewer some 
time ago covering the idea of heating a portion of the 
intake by bringing the exhaust manifold against it, but 
with the interposition of a block of copper or other 
good conductor between the two. Then by making the 
copper adjustable the area of contact could be varied. 
This is another way of approaching the same end, and 
no doubt there are Still others. 


Control of Cooling System 


Closely interconnected is the control of cooling systems. 
The thermostat control of water circulation and the air 
shutter over the radiator appeared just about the time 
when it was very difficult to introduce anything new. 
One or the other of these systems, or some combination 
giving the same effect, is destined to become as universal 
as electric starting, for it is just as necessary, and 1919 
will surely see the development take place. 

It is distinctly interesting to observe that in the few 
foreign “after war” models which have been described 
in the British automobile journals no special precautions 
seem to have been taken to care for heavy fuel. The 
European engineer seems fondly to expect gasoline of 
a pre-war grade. That he will get it is exceedingly 
unlikely, so here is another feature in which American 
engineering is going to show the way. 

Mentioning European automobiles in this connection 
leads to another fact which is not without interest to the 
American engineer, and this is that a big proportion 
of new European cars are sixes. .While the high grade 
four seems likely to remain the pre-eminent type abroad 
for a while, there are so many sixes that no doubt can 
exist but that European engineers are going.to try out 
the small six on their public, and there is little question 
that this is due to the success in Europe of the medium- 
priced American sixes imported in 1916 and 1915. 

























































AUTOMOTIVE INDUSTRIES 
THE AUTOMOBILE 


S. A. E. Standardization Work in 1918 





January 16, 1919 


Numerous New Standards Put on Record, Mainly Relating 
to Aeronautical, Motorcycle and Marine Work— 
Activities to Be Pushed the Coming Year 


to the S. A. E. lists than in any previous year. The 

majority of these were aircraft standards, but marine, 
motorcycle and tractor standards were also included in con- 
siderable number. Much of the work that led to the adoption 
of these standards was done during 1917, but action on it by 
the Standards Committee was taken only at the winter meet- 
ing of 1918. Most of the activities of the Standards Commit- 
tee and its numerous divisions during the past year and a 
half have been influenced by war conditions. For instance, 
all of the work carried on in connection with aircraft and 
motorcycle engineering was done in response to a direct re- 
quest from a Government department. In addition to the 
regular standards the Standards Committee also has worked 
out various recommended practices, especially in connection 
with aircraft work. 

The ball bearing standards, although in force now for quite 
a number of years, were revised during 1918. A practically 
complete series of thrust bearing standards also has been on 
the Data Sheets of the Society for some time, but in 1918 
standard tolerances for such bearings were adopted. 

The Engine Division drew up a design for hand starting 
cranks which was accepted by the Society in the course of 
the year and is now a recognized standard. 

Magneto dimensions had been standardized previously for 
4 and 6-cylinder engines, but certain dimensions applying only 
to 8 and 12-cylinder engines were added in 1918, as were 
complete dimensions for motorcycle magnetos. There are 
now three sets of standard magneto dimensions, viz., for 4 
and 6-cylinder magnetos, 8 and 12-cylinder magnetos and 
motorcycle magnetos. 


De we the year 1918 more new standards were added 


Standard Bracket Mounting for Generators 


A standard bracket mounting for electric generators was 
adopted in August, 1918, and supplements the previqusly 
standardized flange mounting. The ignition distributer 
mounting adopted in 1917 was revised and extended in 1918. 
The same applies to the standard flange mounting for start- 
ing motors. Several detail standards have also been evolved 
by the Electrical Equipment Division and incorporated among 
the regular standards of the Society during the year. These 
include cables and cable terminals for starting motors, start- 
ing motor pinion details and starting switch location. 

Clamps and fittings for rubber hose as used in aeronautic 
work were adopted. The connections of thermostats have also 
been standardized, it being specified that these must conform 
either to the S. A. E. carbureter flange standard or the 
S. A. E. clamps and fittings standard for rubber hose. 

The first aeronautic standards were put through in very 
much of a. hurry, and it is little wonder that several had to 
be revised within a year, especially when the intense devel- 
opment in aircraft engineering is considered. This applies 
to loops and ferrules for round tinned steel wire, loops for 
single-strand non-flexible steel cable, plain hexagon head bolts, 
ball hexagon head bolts, castle hexagon nuts and ball hexagon 
nuts. A standard for plain hexagon nuts was adopted in 
1918. All of these airplane parts are for use in wing and 
body construction only and not for use on aircraft engines. 

A considerable amount of standardization work is now in 
progress and is awaiting action at the coming annual meet- 
ing of the Society. 

The Electrical Equipment Division has decided to recom- 
mend the adoption of two types of cable terminals for ignition 
distributors, generators, meters and switches. One of these 
is the spade type, which can be used either straight or with 


the wire connections set at an angle of 90 deg. to the spade, 
for use in connection with binding posts having Nos. 8, 10 
and 14 machine screw threads. The other type is a flat ter- 
minal with the wire coming in at the side, which fits the 
same sizes of screws. All terminals are to be 1/32 in. thick, 
to insure proper strength. Another recommendation to be 
made by the same division is in regard to a sleeve type of 
starting motor mountings. This mounting is to be used only 
in connection with an outboard screw shift pinion drive. In 
the design submitted, a cylindrical portion of the gearshift 
housing slides into a bored hole in the bell housing. The gear 
housing is locked in position in the bell housing by means 
of a set screw with a tapered point. Some attention has also 
been given to the subject of rating of storage batteries for 
farm lighting outfits. It is the consenus of opinion that this 
rating should be based upon an intermittent discharge test. 

The engine division has recommended two sizes of rear 
supporting arms, one to be used with the No. 1 S. A. E. fly- 
wheel bell housing, and the other with Nos. 2, 3, 4 and 5. 
Standardization of the front swivel support is now under 
consideration. Another standard to be recommended con- 
cerns flexible disc magneto couplings. These are to have an 
outside diameter of disc of 2% in. and an inside diameter 
of 1 in., a diameter of bolt circle of 2 in., a thickness of disc 
of % in. and four 4-in. bolts equally spaced. 

A sub-division of the Marine Division has evolved stand- 
ards for swing port lights in five sizes, with air openings of 
10, 12, 14, 16 and 18 in. diameter respectively. 

The Miscellaneous Division has under consideration the 
subject of carbureter hot-air intake sizes, and it is hoped that 
a report may be made on it at the time of the annual meet- 
ing. The division is also revising the aeronautical spark 
plug shell standard, in order to bring it into harmony with 
a desired international standard. 

The Springs Division, as usual, has been quite active again, 
and has recommended a number of new spring points, a test 
for parallelism of spring eye center lines, and revisions of 
various spring standards. 

One of the new diwisions of the committee, that of Station- 
ary and Farm Engines, has made some recommendations re- 
garding voltage and capacity ratings of farm lighting outfits. 
At the present time small generators are generally built to be 
operated at 1800 r.p.m., while engines of the capacity for 
farm lighting purposes only run at about 1000 r.p.m. The 
division considers that it would be of great advantage to pur- 
chasers and to the trade as well, if both engines and gen- 
erators were designed to run at the same speed, so that the 
generators could be driven directly; and they have recom- 
mended that 32 volts be the standard voltage for farm light- 
ing outfits, and recommended various speeds for engines and 
generators of different output. Flanges for cast iron car- 
bureters and oval and round pipe flanges are other subjects 
that have received consideration. 

The Tire and Rim Division of the committee has been very 
busy and has taken action on a considerable number of sub- 
jects. A table of solid tire sizes has been worked out, 
to conform to the present table of Class A Pneumatic tire 
sizes. This includes 15 sizes, ranging from 32 x 3% to 
40 x 14. Other subjects on which action has been taken by 
this division include base bands for solid tires, industrial 
truck tires, base bands for industrial truck wheels, allowable 
tolerances for felloe bands, wood-felloe dimensions for pneu- 
matic tire rims, pneumatic tires for motorcycles, wood spokes 
for passenger car wheels, valve hole sizes for automobile rims, 
and solid tire sections and contours. 
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ANNULAR BALL BEARINGS 
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HEAVY SERIES—DIMENSIONS 


Inches 


Inches 


2.44095 
2.83465 
3.14962 
3.54332 


3.93702 
4,33072 
4.72443 
5.11813 


5.51183 
5.90554 
6.29924 
7.08664 


7.48035 
7.87405 
8.26775 
8.85830 


9.84256 


10.43311 


Ww 
Of Individual 


Rings 

Mm. inches 
17 0.66929 
19 0.74803 
21 0.82677 
23 0.90551 
25 0.98425 
27 1.06299 
29 1.14173 
31 1.22047 
33 1.29921 
35 1.37795 
37 1.45669 
2 1.65355 
45 1.77166 
48 1.88977 
52 2.04725 
54 2.12599 
55 2.16536 
60 2.36221 


MEDIUM SERIES—DIMENSIONS 


Inches 


0.39370 
0.47244 
0.59055 
0.66929 


0.78740 
0.98425 
1.18110 
1.37795 


1.57481 
1.77166 
1.96851 
2.16536 


2.36221 
2.55906 
2.75591 
2.95277 


3.14962 
3.34647 
3.54332 
3.74017 


3.93702 
4.13387 
4.33072 


Inches 
1.37795 
1.45669 
1.65355 
1.85040 


2.04725 
2.44095 
2.83465 
3.14962 


3.54332 
3.93702 
4.33072 
4.72443 


5.11813 
5.51183 
5.90554 
6.29924 


6.69294 
7.08664 
7.48035 
7.87405 


8.46460 
8.85830 
9.44886 


. Ww 
Of Individual 
Rings 
Mm. __ Inches 
11 0.43307 
12 0.47244 
13 0.51181 
14 0.55118 
15 0.59055 
17 0.66929 
19 0.74803 
21 0.82677 
23 0.90551 
25 0.98425 
27 1.06299 
29 1.14173 
31 1.22047 
33 1.29921 
35 1.37795 
37 1.45669 
39 1.53544 
41 1.61418 
43 1.69292 
45 1.77166 
47 1.85040 
49 1.92914 
50 1.96851 


LIGHT SERIES—DIMENSIONS 


Inches 


0.39370 
0.47244 
0.59055 
0.66929 


0.78740 
0.98425 
1.18110 
1.37795 


1.57481 
1.77166 
1.96851 
2.16536 


2.36221 
2.55906 
2.75591 
2.95277 


3.14962 
3.34647 
3.54332 
3.74017 


3.93702 
4.13387 
4.33072 


Inches 


1.18110 
1.25984 
1.37795 
1.57481 


1.85040 
2.04725 
2.44095 
2.83465 


3.14962 
3.34647 
3.54332 
3.93702 


4.33072 
4.72443 
4.92128 
5.11813 


5.51183 
5.90554 
6.29924 
6.69294 


7.08664 
7.48035 
7.87405 


Ww 
Of Individual 
Rings 

Mm. _ Inches 
9 0.35433 
10 0.39370 
11 0.43307 
12 0.47244 
14 0.55118 
15 0.59055 
16 0.62992 
17 0.66929 
18 0.70866 
19 0.74803 
20 0.78740 
21 0.82677 
22 0.86614 
23 0.90551 
24 0.94488 
25 0.98425 
26 1.02362 
28 1.10236 
30 1.18110 
32 1.25984 
34 1.33858 
36 1.41732 
38 1.49607 
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INCH TOLERANCES FOR MILLIMETER SIZES 
Bore Tolenance in Inches 





7-——— Bore ~ c Bearing Number———, ;—Tolerance—, 
Light Medium Heavy 
Mm. Inches Series Series Series Plus Minus 


10 to 0.39370 to 200 to 300 to 403 to 0.0002 0.0004 


55 inc. 2.165386 ine. 21line. 3lline. 41line 


60 to 2.36221 'to 212 to 312 to 412to 0.0002 0.0005 


80 inc. 3.14962 ine. 216ine. 316ine. 416inc 


85 to 3.34647 to 217 to 317 to 417to 0.0002 0.0006 


110 ine. 4.33072 inc. 222ince. 322ince. 420 inc. 


Outside Diameter Tolerance in Inches 


-—Outside Dia.—, —_—— 
Light Medium Heavy 


Mm. Inches Series Series Series Plus Minus 
30 to 1.18110 to 200 to a), 0.0000 0.v005 


47 ine. 1.85040 ine. 204 ine. th a ee 


52 to 2.04725 to 205 to 304 to 403 to 0.0000 0.0008 


140 ine. 5.51183 ine. 216ine. 313ine. 411 inc. 


150 to 5.90554 to 217 to 314 to 412 to 0.0000 0.0012 


265ine. 10.4383lline. 222ine. 322ine. 420 inc. 
Width Tolerance in Inches 


Width tolerance in inches for individual race rings for all sizes 


of bearings to be plus 0.0000 and minus 0.0050 in. 
Eccentricity Tolerance in Inches 








r Bore \ [7 Bearing Number——, Tolerances 
Light Medium Heavy Inner Outer 
Mm. Inches Series Series Series Race Race 
10 to 0.39370 to 200 to 300 to 403 to 0.0006 0.0012 
20 ine. 0.78740 inc. 204 ine. 304ine. 404 ine. 
25 to 0.98425 to 205 to 305 to 405 to 0.0008 0.0012 
40 ine. 1.5748line. 208ine. 308ine. 408 ine. 
45 to 1.77166 to 209 to 309 to 409 to 0.0010 0.0016 
75 ine. 2.95277 inc. 215ine. 315ine. 415 ince, 
80 to 3.14962 to 216 to 316 to 416 to 0.0012 0.0018 
110 ine. 4.33072 inc. 222inc. 322ince. 420 inc. 


THRUST BALL BEARING TOLERANCES 
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SINGLE-DIRECTION, FLAT FACE TYPE 
INCH TOLERANCES FOR MILLIMETER SIZES 


Bore Diameter 


m———Bore (B) + --Tolerances, Inch 

Mm. nch ; s inus 

Oto 35 0.0000 to 1.3779 0.0008 0.0000 
36 to 60 1.4173 to 2.3622 0.0010 0.0000 


61 to 110 2.4016 to 4.3307 0.0012 0.0000 
Outside Diameter ; 


r——Diameter (D)——\, --Tolerances, Inch-, 
Mm Inch i 


3 Plus Minus 
0 to 150 0.0000 to 5.9055 0.0000 0.0020 
151 to 200 5.9449 to 7.8740 0.0000 0.0030 


Total Thickness 


cee (H)——— 7-Tolerances, Inch-—, 


m. nch Plus Minus 
Oto 35 0.0000 to 1.3779 0.0020 0.0020 
36 to 100 1.4173 to 3.9370 0.0030 0.0030 


























SINGLE DIRECTION SELF-ALIGNING TYPE 
Bore Diameter 


cm Bore (B)———_ --Tolerances, Inch, 

Mm. Inch us inus 

Oto 35 0.0000 to 1.3779 0.0008 0.0000 
3610 60 1.4173 to 2.3622 0.0010 0.0000 
61 to 110 2.4016 to 4.3307 0.0012 . 6.0000 


Outside Diameter 


-——Diameter (D)——_ --Tolerances, Inch-, 
Mm Inch 


is ne us Minus 
0 to 150 0.0000 to 5.9055 0.0000 0.0026 
151 to 200 5.9449 to 7.8740 0.0000 0.0030 


Total Thickness 


r——Thickness (H)——_~+ Tolerances, Inch-, 
Mm. Inch 


us nus 
Oto 40 0.0000 to 1.5748 0.0030 0.0030 
41 to 100 1.6142 to 3.9370 0.0040 0.0040 

















Bearing Number———, ;—Tolerance—, 
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TWO-DIRECTION, FLAT-FACE TYPE 


Bore Diameter 


r————Bore (B)————_+ Tolerances, Inch— 


Mm. Inch Plus Minus 
Oto 35 0.0000 to 1.3779 0.0008 0.0000 
36 to 60 1.4173 to 2.3622 0.0010 0.0000 
61 to 110 2.4016 to 4.3307 0.0012 0.0000 


Outside Diameter 


c—— Diameter (_D)——-, Tolerances, Inch 


Mm. Inch Plus Minus 
0 to 150 0.0000 to 5.9055 0.0000 0.0020 
151 to 200 5.9449 to 7.8740 0.0000 0.0030 


Total Thickness 

ca Thickness (H)———, --Tolerances, Inch-— 
Mm. Inch Plus Minus 
Oto 75 0.0000 to 2.9528 0.0040 0.0040 

76 to 150 2.9921 to 5.9055 0.0060 0.0060 

Thickness of Center Plate 

r——— Thickness (C)———, --Tolerances, Inch-— 

M ~ 


m. Inch Plus Minus 
0 to 10 0.0000 to 0.3937 0.0015 0.0015 
11 to 20 0.4331 to 0.7874 0.0020 0.0020 
21 to 35 0.8268 to 1.3779 0.0025 0.0025 
































DOUBLE DIRECTION SELF-ALIGNING TYPE 
Bore Diameter 


c———Bore (B) + -Tolerances, Inch-—, 


Mm. Inch Plus Minus 
Oto 35 0.0000 to 1.3779 0.0008 0.0000 
36 to 60 1.4173 to 2.3622 0.0010 0.0000 
61 to 110 2.4016 to 4.3307 0.0012 0.0000 
Outside Diameter 
-——Diameter (D)—— --Tolerances, Inch 
m. Inch Plus Minus 
0 to 150 0.0000 to 5.9055 0.0000 0.0020 
151 to 200 5.9449 to 7.8740 0.0000 0.0030 


Total Thickness 


r-—— Thickness bear ar, Tolerances, Inch 
ne 


Mm. c Plus Minus 
Oto 85 0.0000 to 3.3465 0.0060 0.0060 
H 86 to 200 3.3858 to 7.8740 0.0080 0.0080 


Thickness of Center Plate 
-——Thickness (C)———, --Tolerances, Inch-, 
Mm. Inch Plus Minus 


0 to 10 0.0000 to 0.3937 0.0015 0.0015 
11 to 20 0.4331 to 0.7874 0.0020 0.0020 
21 to 35 0.8268 to 1.3779 0.0025 0.0025 


BALL BEARINGS 
Temperature for Measurements 


These tolerances are applicable only when the bearings and 
measuring appliances have been brought to a uniform tempera- 
ture, as for instance 68 deg. Fahr. In case of question as to 
measurements, gages officially checked by the United States 
Bureau of Standards shall be considered as final. These tolerances 
are understood as referring to the dimensions of ball bearings, 
and not to the dimensions of measuring instruments. When it is 
desired to measure bearings by the use of maximum and minimum 
gages, the dimensions of the maximum gage shall be 0.0001 in. over 
the maximum bearing dimension, and the dimension of the mini- 
mum gage shall be 0.0001 in. under the minimum bearing dimen- 
sion. 

The above paragraph specifying the temperature at which tol- 
erances are applicable to bearings and measuring appliances 
applies both to annular (radial) ball bearing tolerances and thrust 
bearing tolerances. 

Definition of Eccentricity. 


The eccentricity of the inner race is that lack of running truth 
noticed upon the stationary outer race when rotating the inner 
race and balls upon true centers. 

The eccentricity of the outer race is that lack of running truth 
shown upon a suitable indicator during the rotation of the outer 
race and balls upon the inner race fixed upon a stationary arbor. 
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MAGNETO DIMENSIONS 
Airplane, Automobile, Marine, Motorcycle, Tractor 










































































4 AND 6 CYL. 8 AND 12 CyL. MortTorcyc_e 
Inch Mm. Inch Mm. Inch Mm. 
A 435"-16 9.53- 4°-16 9.53- Ke"-18 7.94- 
U.S. S. Threads thds. 1.58 thds. 1.58 thds. 1.41 
B .5905 15 .5905 15 -4170 10.59 
Cc .590 14.98 .590 14.98 3543 9 
D .472 12 -472 12 -4409 11.20 
E .590 14.98 .590 14.98 -5118 13 
F No. 3 No. 3 No. 3 No. 3 | Special | Special 
Woodruff Key tox 12.7x Moxth 52.7% Next: | 7.94x 
(Dia. X thickness) 3.18 3.18 2.38 
H No std. 1.693 43 No std. 
I No std. a 2.519 63.98 | No std. eas 
M 2.086 52.98 2.086 52.98 1.553 39.45 
N 1.771 44 98 1.968 50 1.771 44.98 
*tO 2.375 60.32 2.375 60.32 No std. enee 
*{P mr 19.05 _ ote 19.05 No std. ean 
*TtR .750 19 05 .750 19.05 | Nostd.| .... 
(limits) .749 19 02 .749 19.02 
Coupling Bore .7505] 19.06 7505} 19.06 | No std. 
(limits) 7495} 19.04 _— 7495] 19.04 
ts No. & No. 8 No. 8 No. 8 
Woodruff Key Ux Go 19.05x Ux Me 19.05x | No std. nas 
(Dia. X thickness) 3.97 3.97 
Magneto x 8.000 | 203.20 9.000 | 228.60 | 6.000 152.40 
Space ¥ 5.000 | 127.00 §.000 | 127.00 | 3.750 95.25 
Max ) Z 10.000 | 254.00 | 10.000 | 254.00 | 6.375 161.93 
Width at 
Brushes W | Nostd. ees No std. 4.000 101.60 
Adv. Lever Rad. 2.125 53.97 No std. 1 968 50 
Timing | Tapped | '°-28 | 6.35-.9] No std. Nostd.}| .... 
Lever S.A E. thds. |Mm_p’ch 
Holes Plain 25 6.35 | No std. “7 2185 | 5.55 
Dowels Ye 7 94 Hie 7.94 No std. one 
(Airplane| Diam. | + .002 + .05 +.002 | +.05 
Only) —.002 —.000 | —.00 
Depth Hie 7 94 He 7.94 | Nostd. ene 

















*Provides for Impulse Couplings for tractors. 
Engine Ass-ciation standard. 
tRerommended material for drive-shaft is selected cold-rolled stock. 
tNot for use in airplanes. 
































Conforms to National Gas 
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THE AUTOMOBILE 
Agtee ogee 7 a 
ils se "ad. No.6 Woodruff / 
‘A | | , vipkad Hie fi Dap 
“F _ aig vA a+ ~L= : : 4 Sh ry 
: ae ‘ | — : d : 
Lat. 72-1 | f = 
a i 
Developed Length eis ag | 
k—w-- ‘Li Ee 
CABLE TERMINALS FOR STARTING MOTORS. : oe 
mime ¢ h Ww L Bracket mounting for generators 
i 17/32 3A op 2 pe 
3 4 27 2 i 
a ay aires u 3% SPARK CONTROL—MOTORCYCLE 
Dimensions in inches. Spark control on military motorcycles shall be of the handle bar 
Materials grip type placed on the left side and arranged to advance the 
The materials recommended for cable terminals for starting SPark by turning top of the grip toward the center. 


motors are: Tinned copper, tinned brass, or zinc-coated steel. 


CABLES FOR STARTING MOTORS 
*Cable Size Max. Cable Length, Ft. 


SB-0 
SB-00 
The three sizes of cables for starting motors given above are 
considered sufficient to cover all usual 6-volt requirements. The 
eable lengths specified are based on an allowable drop of 0.3 volt 
at 500 amperes. 
*“SB” indicates Single Braid. 


or 


onl 


STARTING MOTOR PINION 
Flywheel starting motors shall be equipped with an 8-10 pitch, 


11-tooth, 20-deg. pressure angle pinion. The pitch line clearance 
between pinion and flywheel shall be 0.015 inch. 


STARTING SWITCH LOCATION 


Starting switches shall be located on the chassis so as to facili- 
tate electrical assembly and testing on chassis. 


IGNITION DISTRIBUTOR MOUNTING 


The ignition distributor mounting dimensions shown are suitable 
for use when the distributor is mounted on either the generator 
or the engine. 


BRACKET MOUNTING FOR GENERATORS 


This specification is complete in regard to mounting dimensions 
of the generator. Bracket dimensions and the dimensions and 
location of the pad on the crankcase are now being determined. 


GENERATOR SHAFT-END FOR COUPLING DRIVE 


The shaft-end illustrated under Bracket Mounting for Generators 
is considered of ample capacity for all sizes of generators, except 
in special instances where small generators, naturally not suited 
to this Standard, may be fitted with the standard magneto shaft- 
end in accordance with present practice. 


FLANGE MOUNTINGS FOR STARTING MOTORS 


Size No. A B Cc « D 
1 23% 21% 13/32 9/16 3.496 to 3.499 
2 211/16 2% 13/32 9/16 3.621 to 3.624 
3 2 13/16 3% 15/32 19/32 3.621 to 3.624 


These standard flanges may be used for either right-hand or 
left-hand mounting of motors. 


| 































































































THROTTLE CONTROL—MOTORCYCLE 


Throttle control on military motorcycles shall be of the handle 
bar grip type, placed on the right side and operate to open the 
throttle by twisting the top of the grip toward the center. 


KICK STARTERS—MOTORCYCLE ° 


Kick starters on military motorcycles shall be of the folding 
pedal type and operate by pushing down and back. 

Starters cannot be confined to a definite side until further 
standardization takes place on engines. 


CLUTCH PEDAL—MOTORCYCLE 


Clutch pedal on military motorcycles shall be placed on the 
left side and operate to rceiease the clutch by pushing forward and 
down, clutching by reverse action. 


” 


BRAKE PEDAL—MOTORCYCLE 
Brake pedal on military motorcycles shall be placed on the right 
side and operate to apply the brake by pushing down. 
OIL AND GREASE CUPS—MOTORCYCLE. 


Oil and grease cups on military motorcycles shall 
attaching diameter of 5/16 inch, 32 threads. 


have an 
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Flange mounting for starting motors 





aed ga 
i So > 3” CLAMPS AND FITTINGS FOR RUBBER HOSE 
=! 3% ag Outside Diameter of Hose and 
IN — oy Extended Inside Diameter of Clamps Length of 
‘ FY . 
‘ : “(7.0.)02" Rad. Inside — Fitting 
eS ‘ wari (a = Hose “Single- Two- Three- Four- for Lap of 
x Be ; Bey : Or Diameter ply ply ply ply Hose 
Fi ames ¥ mS ae Variable tosuit 3/16 7/16 % 9/16 5% 1 
i ‘. 30 H =< conditions. Collar Y%, % 9/16 11/16 1 
PP 52 & ry 714 may project below or 5/16 9/16 11/16 %& 1 
st 1S K ht  ?): | Semounted highup 11/16 4 13/16 1 
Ye FO \ 8 “¥}34 | on shaft to meet Wy % 13/16 % 15/16 1 
7 “Y7.D).02" Rad. - ras conditions of job % 1 1 1/16 1 1 3/16 1 
; { Pj Ol"Rad{T.b) lel 1 1% 1 5/16 138 1 7/16 1% 
bat /Pinsess om Se NG re Cc 
[ean rp A Variableto suit tof shat }\ a 1% 2 * 2 1/46 aig 2 3/16 ig 
S a a easoinin | Bore of oy «= obkCi“(ité‘é SCR AIG AM 
~ m™ rope W172. 
; r ae ry Collare nso, 2% 2% 213/16 2% 2 15/16 res 
na '\lonshatttomeet wd - tof Tongue offset Vg321 = 3 3%. 35/16 = 3% 3 7/16 1% 
k.. —y \conditions of job T$§ Q Limits on inside diameter of hose + 1/64. Limits on 
| L. | en t jena - —- (not measured at lap) + 1/64. All 
~ ” imensions in inches. 
{oS 1895 Shaft "P| Zp Oroove 
Le 406021 Fog” fuze" x CLAMPS AND FITTINGS FOR RUBBER HOSE— 
Nudie Bear 4910 max\ Boreof yy longue 
Gea 4900 min} Gear 23 AERONAUTIC 
In order to comply with present practice and utilize ex- 
Type A Type B isting hose connections, the list of sizes shown above are 


Ignition distributor mounting 


recommended for aeronautic practice. 
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Steel—copper and white nickel plate 
*Actual size. ; F ; ; ; 
¢Minimum diameter for respective pitch diameters. Outside di- 
ameter tolerances of commercial taps are slightly greater. 


MOTORCYCLE FUEL AND LUBRICATION PIPE FITTINGS 


Fuel and lubrication pipes on -military motorcycles shall be 
5/16 in. outside diameter and the fittings shall be of the soldered 
type with 9/16 in. nut, 24 threads, United States Form. 

Outside diameter tolerances of commercial taps are 
greater. 
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Handle to turn freely 


Hand-starting crank, attached 
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WOOD SPOKE DIMENSIONS, COMMERCIAL VEHICLE 












































WHEELS 

% bo Size of Fin- ax. Flange 
4 £ Eid ished Barrel Diameter 
a} —.2 = 
°4|fe59 E|F| K L |R 
Sz g sé alsic = “a ot 
# | zee "5 [78 |*5 
1425 1% 1%] 2%] 1%] % | | 3% 344 He] 9% | 11 12% 
1625 1% 1%) 2%/1%] % | % | 2he 2he | Ke} 10 11% | 13% 
2026 2 2 |2%)2 %i% | 5% 5% % | 10 11% | 13% 
2230 2% 2413 | 2%] He] Be] 3Me] Bie] % | 10% | 12% | 14% 
2430 245 2413 | 2%] %2] ha] 3% 3%e | % | 10% | 12% | 14% 
2632 2% 2% 13% | 24] %e] %2] 3% 10% % | 11% | 13% | 15% 
3032 3 3 13%) 2%] He] Se] 34 10% % | 11% | 13% | 15% 
3432 34 3491 3% | 2%] ho] Me] 74 10% He} 11% | 13% | 15% 
4032 4 4 |34/3 | %2| Me] 7h 12% % | 11% | 13% | 15% 
4432 4% 4% ,3%)3 | he] %2] 7h 12% % | 11% | 13% | 15h 
5032 5 5 | 3% '3 | tel %e | 10% 17%6 | 4 1 11% | 18% 1 156 














Wood Spokes for Commercial Vehicle Wheels 


The first two figures of the symbol number indicate the finished 
size of barrel (thickness between flanges); and the second two 
figures indicate the dry width of head. The first figure of each 
pair indicates whole inches, and the second indicates eights of an 
inch; thus 1425 indicates 1%-in. barrel and 25%-in. head. 

Radial allowance above flange diameters 

4% in., up to and including 9-in. flanges 
3/16 in., from 9 in. to 11%-in. flanges, 
¥% in., above 11%-in. flanges 


inclusive 


TACHOMETER DRIVE 


Instrument End—The upper or instrument end of the shaft has a 
squared socket, made integral with a shoulder which forms a thrust 
bearing. 


Engine End—The lower or engine end is. finished with a cylindri- 
cal end with a single integral key. 


Casing—The casing is to be of flexible metallic tubing, covered 
with whipcord braid and impregnated to prevent oil leakage; simi- 
lar to sample, or covered with other material which will be equally 
flexible, oil tight and free from stretching and of no greater weight 
than the whipcord braid covering casing. The outside diameter of 
casing to be over braid to be approximately 7/16 in.; the inside 
diameter of casing to be approximately 4 in. The ends of the 
casing are finished alike, as shown in detailed sketches. The screw- 
threaded sockets covering the whipcord braid are screwed in place 
and set with shellac or other suitable material to form an oil-tight 
and permanent connection. 


Shaft End—The shaft end at the engine is @rilled and slotted to 
fit the tachometer shaft end, allowing for end-play of at least 1 in. 
More play than this may be required where the drive shaft is more 
than 6 ft. in length, the amount to be determined experimentally. 

Drive Shaft—Drive shaft to be of helical wire wound construc- 
tion, with core wires. 

Spindle—The tachometer spindle is finished square to fit the 
square socket on the drive shaft. 

Drive Shaft—Drive shaft will rotate at one-half crank 
speed. 


shaft 


End Nuts—Size and contour of exterior circumference of end nuts 
optional, but 15/16 octagon recommended. 





































































































AUTOMOTIVE INDUSTRIES 


THE AUTOMOBILE 





January 16,1919 
- TRACTOR SPECIFICATION 
: CONDENSED 
S. A. E. Recommended Practice 

Ls Fi I ebivie eke gestogaensee 008 erennasenesens Vissrersasewes< 
DO Eee ene gear eee rer Scatter een es nce 

2. Tractor trade name and Model... .ccccccccccccccccccccccocs on 

3. Drawbar horsepower, S. A. E. tractor rating ee 
rr ee ie ee 

4. Belt horsepower, S. A. E. tractor vinteoneshi SRS Se ee 
Old Uraee TRACING! «oc cccccececse SHadininincslates sicamaieeaiewne ‘ 

. a Terre oe ee ere Stroke..cccees 
No. cylinders.......... DCIS. s008 pp EAE | Si Je Sea 
Lubricating system, type... ccccccccccsccscsccveccces pietaecaias 
ere err Carbureter....c.ce-s ones 
RE ND, hii cin wdiccevcinceewesece eves ene ee whee nowwe 
CN ME: io. bic Sioawiesecnedsdcndc's-a<0:0-00 chaean hee ewee Sues 
Bett Pulley Git. .eccceseses a eer Et eer 

6. Transmission,. type Or MaKe... ..cccccccvccccccccvccsccccsccsccce 
ee SS a ere err ae 
— M.P.H. at —— engine — 

Indicate by “check (X) speed normally used for plowing. 

TZ. WRG Braise Cec esaceses ATTANZEMENt ....-- es eee ee eeeeerecees 
DPIGINE, .. DUO. 0:0: 0-40.00:00008 ee a een 
Non-drivirig, No... ..ccccese | CHEESE Seer UG ideweseaive 
If —_— laying type, No. of pane ccalasasach extra arenas etaieinrna ie : 

RR are SE Siete rarer ane Serer 

8. Frame pe Sedu ccalaisis Sine ele Maw Rela siactrae wales gel eeu a a aware 

eh errr re Nc acces wenn caeuies aeons s 

90.. WIGtR OVOTEN « oo ccccsccccvcesce Pea ng INIT esiarewe a.o:d\ewaiein-ese%ere 

11. Turning rad:us: % diameter largest track circle..........-...++- 

12. Weight of tractor less fuel, oil, water and lugs..............--- 

13. Shipping weight, including ‘standard equipment and stays....... 
Dimensions to be given in inches. 

TRACTOR SPECIFICATION 
COMPLETE 

DI I i noah ie GA 660 Sa S56's swale Oooh pn aiee Ware & elgee 8 we areata 
CN Rr re nee re ie wi we 
TVGGG WHEY 6 ect osicceewees cos sh 6a wil is ca Oa eres 

2. Horsepower rating: 

(a) Drawbar (old trade) ..........<- i sh ww s ciere tres 
(b) Belt Cold trade)... .cccccesecccves eee 

Ry SR Or nr ern ee er en 
NG a Note 8: Se ale cae Wale et ele cea-wele to Sa ee Se Oh oe ours Lb wiglas 
ee rare er ee en ee ere 

4. Number = ——. ys ‘ ee ey CHC 6. si 50 wo wsic'ses 

5. Engine. Ie (mark 
“ _* " (Cyl. how cast) 
Vertical ........ Valve-in-head ........ Individual ........ 
eS ee a” err errr 
oa ee MOE cose winks tenes Tmt DIGEE, 6.66. cwsiee’s 
Removable head...... Removable cylinder sleeve.......- oe 

eR er ee a re eer ee or in. 

7. COMmpresBiONn.....<. lb. gage pressure. 

8. Mormal FP... cesses. 

ae ee a ee re re 3 ee eee asi aie ese 
Diameter, inlet. valve, clear....in.; inlet valve, lift....in. 
Diameter, exhaust valve, clear..in.; exhaust valve, lift. .in 
pe a eee ern i ee rie i ee 

10. Valve spring pressure at closed position. 

REDS 2-6-0 te siete ee « Ser ierre war rar Ib. 

11. Piston weight with rings. ........-.eeeeees Re dooce arcateravaelecs Oz. 
oo. Me. ree ere or ee 

i2. Piston clearance (for diameters). : 
iy <r in. Phhird land..«.......06 2602 0% in. 
BOCONG PANG «csiccscccece in. SKirt ........-..-eeeeeee in. 

13. Piston rings. Number..........sesecees PRR ae ainiee nce'sns in. 
De Ce a o.oo. sw ee wiee sie ale ole: Bibra pioneers 9 aleipig @isielers ere 
*Expansion pressure. .....cccccevsvccs 

14. Piston rings. Diameter.............. Wall eichienee bre aenay la iere ane 

15. Oscillating bearing. Length...........ccccccccccccverrsecccccees 

16. Piston-pin bearing. Type (mark X for a, b, or c). 

(a) Bearnig in piston bosses..........-.e-eeeeee- 
(b) Bearing in connecting-rod end.............- 
(c) Bearing in both........ wc eeteeveecceseencenes 
Method of holding piston pin.....:......... pose: 
17. GOvernGr: BEAM. o.0:6ic:0.06:6504:0 50 be 0m Type ; tee SN Pid i 
18. Connecting-rod. Length (c to C)............ sete ee eeecceeeeees in. 
3earing cap bolts: NoO.......csscccsess NON a-s:ic<o. argue aes erate in. 
‘is Ser eres MEAG. o00 
Connecting-rod bearing: { Diameter....... in. Length....i 
| ere ere 
Weight of connecting-rod complete with all bolts, nuts 
bearings and piston-pin in -place.............. a OZ. 
19. Crankshaft: Sind of steel.......:20:0.000: Heat-treatment........... 
20. Main crankshaft bearings. Number........ ee 
Dimensions of Each Bearing. 
Diameter Length ~ Material 
PONE oc Sxwcte edcctesauereseeing Dt wacrelsts eeteces IN... es eee eeeeees 
DIED ain chico dmrgcieace ene ae bls RR Str IN... eee eee eeees 
SI <5 .0, 5:2 ecerkiaeicierioe Ostae area ee IN... eee eee eeeees 
DEE iscehk cavuawen dwn eeeeee ee IM... . eee eee eeees 
rn meer Mivcccaacceee we ae ere eae wees 
(Rear is flywheel end) 

21. Fiywheel. Dismeter. ....<cccsccccece Sti WIRE. o5asinoe acess Ib. 

22. Method of attaching (mark xX): . 

NE sfc sramaw ns'4 oe -cnser POE 6 sciieon ews ee 

23. Cams (mark xX): 

RET EEO eer BPG 6 os.oi5:0.c ccs asemesees 

j 24. Camshaft bearings. Number.............. 

Diameter Length Material 
RE OTRO CRP TT RS ee eas IM... 0. ee eee eee 
I OE RE OT eee” IN... eee eee cece 
NE (04. cowandinleacawemea wwe Bn: <4) etek ae eters IN... esses eee eee 
SINNED <\0oi.nq; ale uloveeialenciate:tre/e'ere wale eet ML civ vaste wesae ses 
Z Le See eee epee yeeros Di VGaediviaseapaves 


distant from the diameter through the saw cut, 
bring the ends of the ring together. 





*Give pressure in ounces, as applied on the diameter 90-deg. 
which will just 


25. 


26. 
27. 


28. 
29. 


30. 
31. 


32. 
33. 


34. 
35. 


36. 


37. 


38. 


39. 
40. 


41. 


42. 
43. 


44, 
45. 


Pump: Delivery, gal. per minute at normal R.P.M.. auleaceres 
46. Cooling system. Air circulation: 
i ae PE iivien ans awn aleipaw ewe ewewiees 
oe in. 
MNES oincrs ue acenieus nema Normal engine speed........ R.P.M 
IO NE CEI ak ane seawiau'sicksaa-onne 
RY.. TAGE PaO: MERI so vic vicnsoe ow sese vines BR Gs aieesGeansienenee ° 
MN. Sc\Giante panies bia/ourens CaS Se dan loo taew eat ee aee cans knaN ws 
eee RS ER EI ee ere ney PDS wiiccntewanens Sars 
48. Belt-pulley drive. Type (mark x): 5 
RE 5-6-0 Nia cicka cnicccaiaisin- chewy os ET eee Te TT 
Equipped with independent cluteh....... 
PRINS © Give tee gin otdin aittemeiniaiale ee bisa wiek Sarees 
49: Bielt-pwalley Penriaes. NEA 65a seco .o:<-éi0.0:5:0 <:siewinéwls'e-cie.c vsie ewes eeeles 
Type (mark X): 
Bore oO. D Width 
SEMEL cidecentin LUARUKGENRER ‘cue URURGOae eit OSCR eee 
UIE Gk Oainahe Saaneeseuwes, WARK Ee reek Oeek. uae 
RN AGG xen wate, .selols ots vieneantg ence ee ae kei a 
50. Transmission. Make............ Type, open...... Enclosed... ... 
51. Clutch. Type: 
Be es oS eee Size...in. 
PRON 5. dts wassieaale desman aint oS re Sise...18, PIs. 0 0’ 
52. Reductions (pairs of gears) engine to drive wheel, No.......... 
Type of Heat 
, Gear- Mate- Treat- 
- gatcncaten ing Pitch Face rial Finish ment 
ee. caaldtciow ebro Sond. eareie i> Swale. des) Gitaleae Skane ees 
Dn Svat laeiarebee. iekeinen GOES K -cVanats 21k ae Dee ee 
3rd 


SUITE sie cicetkaGatas, ctae diner <GiaAtn icin cade Wiese leet telat: Bkicde ots 
Shaft Bearings 
Outside 
Type Bore Diameter Width Material 
NEE PRUNE sca |‘ Sutordelete: Sr Seeieiew, Soe eee eee Cee eek eI 
PURINE |. .cicencioy laiteseiwigiteen. aoteraiaeisioe'. EN Mone hewn, 
Y PEE cin, lcs. cbratate: eres 40.oew Sie Saraleaak REI aR a 
NIM iis «io sis oheste lersisic naire se aR ASNT ROL aSa Ge iwinan beak 
IEEE. ioc. Vo ch on.5%, nisin siowal ian cuca ka ae oe ees cis 
53. Differential. Op RE EER eter Enclosed........ Make c 
54. Differential gearing. Type (mark x): 
Bevel 
Spiral 
Spur 
Material 
Interlocking 
Finish 
S5. Differential main Wearinee. Make <<< ..n.sccicicccecicccesecescens 
Type (mark xX): 
Bore O. D. Width 
SI cached a rviceaveRiscehs.cus'h 4: wise Site ee he CRE, eee 
EE Se See ae ee eneae heen te eeth CSS Rom einne ee aN rear 
PUNE To cranasulenviela bie: atcasueieiel, neibsrsicio ys -0 3) Pe ened! Wak enw 
"TRTUBC: DEALING.  DHREO soc cece ccccances he, Ce ae 
56.. Looking GHUPerential.. FOG... 2... 00cccascoclOQOeccvescocccececcecse 
57. Final drive. Type (mark x): 
po eee 
Pec nee EE RE ee Ra 
Through rim | Chain 


si? gears (mark X fora or b): 
wees (dD) Helical . 
Crankshaft gear fhe toe. RET RRO 


ee ee 


Camshaft gear 


Engine weight, complete with  carbureter “and ignition ‘equip- 


ment 


material . ‘ 


Lubrication system ane X except in g): 


(a) Circulating 


(b) Non-circulating......... 
(c) Pressure feed 
(d) Gravity feed . 


(e) Splash 


eeeeee ereees 


Lubricating camshaft (mark xX): 


Independent lead..... OE ee Splash...... os 
Piston lubrication (mark X): 
NEE: aincaiewcewatinkessseaaneeen ya ers eeene 
EAITICREIOS Ol COMME ince o.ck cc ccevsivevescaseoes vasiiplaeie Se 


Oil-pump type (mark x) 


2. eee ee See ee 
Oil-pump location ........... ee ene an Se aE pee iaieaesene peels abeeteatsa 
Ignition syetem. Make.......sccce wwe eeeen eens’ eicieaeaieleeate 

Type (mark X): 

PHARMCLO: 2 oscccee [ook eh. ee oc OOCt, OF. ROC scc<cccee 

Impulse coupling............ Make BS Pe er eee ener ‘ 

BAttery .sc0c MBG ..c.c:00 Ls ‘Volts. aerate ‘Amp. HrS..0.. 
BtaTEINE GOVICE oo cicccccsicses BE cow nesenaanien Yo. ae » a 

. ; xtension. 
Spark-plugs. Make.......... ee Type 1 oo 
Carbureter. Make....... sinie S IE iors sears ete g- GS 6 006560:010 
Exhaust—heat used for (mark xX): 

CS ee nee Rae as gM ecapreacsereainegmieehs eae: sie 

Mixture in “ carbureter. weibe ewes :: Mixture — in ‘manifold Seceree a 
Hot-water jacket on (mark xX): 

oe ee eer Cee 
Water injected with fuel—Yes...... Bas eet iene smweeses 
Fuel supply. Type (mark xX): 

Rs {iitwEee cabwk. tone ansewaaweumie 

Ca) PUD vcs.ccccie ee pivinnieie ieee See hese eagen niea's 

(c) Vacuum tank . DEANE see COCA NERO OReNNeN ee Os 
Fuel tame, DUMBER. .oic:c:000 ccicsccicciece 

Capacity, gal......ccccee gasoline. 

CODRGICY, WR as0.0:6 0:00 000% kerosene. 


Bir Cleaner, FRANC. 0 scccccces aaialne wns ES an Ce ee 
Cw a ES nr “(b) Water......... 
Radiator. TWANG... .i<csccecces SS SARA ee ace mR eT 
Height er YwEwnies in. 
Clore* 1 WUGeh, <s0s0<s0e0 ee esnnte in. 
Bk. OO Serene in. 
INE, icin. cwiievionwe see in. 
Cooling system. Capacity........ SAl.s, COOMMM MW. .oi.ckviccccwas 
Cooling system. Circulation: 
ee IN eae Sorc. clebsi bin Waka aloavalecdionia amine memesis — 


Type 


(f) Drilled crankshaft ........ 
(g) 5 aan lubricator .... 


Ch) Rink TYPO ..scce. peewrees 


ee ee ee ee ey 
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eeeeee eeeeesetoes 


eeeeeeereeseeeees 


ereeees 


eee eee eee tee eee 
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58. 





Traction speeds at normal engine R.P.M.: ; 
(Also mark by X speed normally used for plowing.) 


Speed M.P.H. 

ES SS ee ee 
AS, "Se ee ee 
tes ca eLeKe rahe eoee 
GN Bbw tedsectccatccvadensnca 
a 


59. Driving wheels. Number.................. 
NEE 0 ob dred eh hed OO Ue OSes ese BONS Orde eRe 
Section of spoke.......... sq. in. Shape of section.......... 
OY GO QE: Fi diene. céwaetbndinwsereeccdeces Conde edeseeaws 
aa atacéamelere a | Reena in 
Note—If tracklaying type, No. of tracks.................... 
De caveeeecass i. Bi cccduwweess in 
6U. Drive-wheel axle. Type and mounting (mark xX): 
a PE Ee he SPring ....cceceeeeececceees 
I asthe ti aeatnip ig sh grave hve Wg Wa ag ee 
SS ee re | ee 
I ID incseicicn pein aimee ade nee Ee RER UENCE AE TEESE 
Type (mark xX): m 
Bore Oo. D Width 
DE cvigedenectundenudied ihehiteers Wwadenmawem. aenneeenns 
BE SR ieGidtuaetain We meee: -AbRRRaOee Bawa dee  “anaeeentes 
eRe ChE awe: Wkhteaesenk saben’ “matreacnees 
61. Non-drive wheels. Number............ 
Cast SO] ....cccccccccccccccvevcccccececccesescseecscesesecs 
Section of spokes........sq. in. Shape of section.......... 
eG GE Oi ob ke bce ou gir caw beeen Kb elonneene deen 
Pisevneeveseee Se ee ee in 
62. Guide wheels. Number....... ne IM... eeee PACE... .e- in. 
POOR ociccicccss Mounting .........- § Spring............ 
mm . _ _URIBIG 26... ccccccee 
ee re P| a ee 
Spindle bearings. Make............ 
Type (mark xX): ' 
Bore Oo. D Width 
DE tkesrcsetncsisdoweees, Sieeneeas y aevGiidaass. woseauaeee 
DE Sep edSCCREPOREHCEA CEREDECRETS CECERUEEES om aearees 
PE  uivececeenewecemes jc 8s cecvcreree ssccreeces sevcececes 
63. Steering arrangement $§ Knuckle type ................eeeeeeeeee 
Pr S — ER ae eee 
Reversible ....cccccccccccees BUPOVOTRIONS: cic ccccncsccesvesees 
64. Static weight on wheels (without water, fuel or oil): 
Ce DOH GIUG kis vcccevccs Ib. On drive wheels............ Ib. 
eaieatnnal ane lb. neers 
65. Frame. Type (mark x): 
RRR Ae rr ere is ratick Re aards Rare eea ees 
oo ee re Ce ee ee 
ES See nenha tesa ee awed wed eee ONO Ge sd Oe Rawat ed Matinee Gwe 
CE. GES MSUET GUND GG BOR oié 6 onic cidccccdicccidvevesinsssececvaces 
67. Wheelbase c to c of front and rear wheels.......... : | er in. 
RD ebcateht anti reg tbat eneneeeee snes eeed einen _ re in 
ee ee Se MO Gi sci seeeedtivenncecodanas eer in. 
Cop Oe Wieete OOO BIB oo vdscccccivcssncocwess Piwtwaxtces in. 
Pe EE SES Veerdee annie eawhhiebeeeeerns ds anied wdeewee ten 
68. Turning radius (one-half diameter greatest track circle)........ 
GO. Swawwar Heignt. REIS. iss ccdccsnccvess BN ect eudeever wea 
(S. A. E. Standard, 17 in.) 
TO. ERRWORP SWIVONCE. VS. cc ccicvcvcvcvccveve. PR ticaae wena wene wen 
Sat Se. SE NUR 6. 6's.0 seeks Ka ckeabedewodedwhnctousveces in. 
Fe. RG | I cs ctd-eccmnsneiivennddacey se cemvsccovsiee cackeeedioas 
Se, I GE SE ING on ko bined cdc twetcdecwtooweeewracedased in. 
74. Total weight of tractor (less fuel, oil, water and lugs)........ Ib. 
75. Domestic shipping weight including standard equipment and 
dv cvaceescede lb. 
76. Bozing for export. Number Of DOMES... ccccccccccccccccessvees 


For cubical contents and weight of each box: 
Box No. Contents, Cu. Ft. Weight, Lb. 
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TRACTOR DRAWBAR RATING 


The drawbar rating shall be 80 per cent of the horsepower that 
the tractor is guaranteed to develop at the drawbar continuously 
for two hours, the tractor being in good condition and properly 
operated at rated engine speed. The tests should be taken on 
ground sufficiently firm to give the traction wheels a good footing, 
a firm sod being preferable. 


HEIGHT OF TRACTOR DRAWBAR 


The standard height of drawbar shall be 17 in. for both plowing 
and other work. 


PLOWING SPEED 


The standard tractor speed for plowing shall be 24%4 m.p.h. for 
tractors of 15 drawbar hp. and under. 


MAGNETO DIMENSIONS 


Magnetos for tractors shall be made to S. A. E. Standard dimen- 
sions as shown in S. A. E. Handbook, Vol. I, pages 36 and 36xa. 

The magneto drive shaft on the engine shall be 0.750 in. diameter, 
the magneto coupling to be attached to this shaft by a key and pin. 


TRACTOR BELT POWER RATING 


The belt horsepower rating shall be 80 per cent of the horsepower 
the engine is guaranteed to deliver at the belt pulley continuously 
for two hours, the engine being in good condition and properly 
operated at rated speed. 


TRACTOR BELT SPEED 


A belt speed of 2600 ft. per min. at the crown of the pulley shall 
be used for all tractors, this being a speed which will meet the 
widest range of conditions. 


TRACTOR BELT AND PULLEY WIDTHS 


Belt pulleys for tractors shall be as large as possible, and the 
widths vary according to the horsepower delivered, as shown in 
the following table: 


Horsepower Pulley Widths, In. Max. Belt Widths, In. 
i Oe 61% 6 
kh ? 2 eae 7% 7 
pS a LCCC ET TEES To be determined 


It is intended that the maximum belt widths shall be % in. less 
than pulley widths 


S. A. E. STEELS FOR TRACTORS 


S. A. E. Steel No. 1020 is recommended for all ordinary hot and 
cold-rolled shafting, gear blanks and shapes; also for cold-rolled 
bars for general use. 

S. A. E. Steel No. 1045 is recommended for all hot and cold-rolled 
special shafting where a hard surface is needed. 


TRACTOR SCREWS AND BOLTS 


In tractor engines, S. A. E. Standard screws for tapped holes 
shall be used, except in soft material such as cast-iron, brass. 
bronze or aluminum, where U. S. Standard screws shall be used. 

In general tractor construction bolts and screws of the U. S. or 
S. A. E. Standard pitches, with square or hexagon heads, shall be 
used. They shail be limited to \%-in. steps above %-in. diameter, 
and 1/16-in. steps below %%-in. down to and including \-in 
diameter. 


TRACTOR CARBURETER FLANGES 


All oversize carbureters shall be equipped with the next size 
larger S. A E. Standard flange than the flange standardized for the 
neminal carbureter opening. (For example, on a 1%-in. oversize 
carbureter, the t.ange shall be the same as for the 1%-in. nominal.) 




















Marine shaft coupling 
(See table on page 165) 
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Size KEy- 





























































No. WAY CLAMP Botts, S. A. E. 
(See Ss tThds. 
Note) Wih LI Dif A Cc R | O | No. | #B/S.A.E.] By, 5 K 
PS-8 |1 |% | %15 | 2%ix%l % %¥i|%|%| 8 24 | 1%] Mel 1 
. A PS-9 |1%|% | %15 | 2%) x] % % | 41%] 8 | Mel 20 | 1a] Me 
Dimensions PS-10 | 1%| He | M16 |3 | Ke] Mel Hel Ke | % | 8 | He | 20 | 1%, | %6] 1M. 
- PS-11 1%) % | Xe} 6 13 | Kel Mel % | Me] %] 8 | Ke 20 | 1%} Ke} 1h 
for Marine 
PS-12 | 1%] % | Xe] 6 | 3%] Kel 1K | K | M1 KH] 8 1% 20 | 1% He) 1% 
Drive PS-13. | 1%| Ke | Me | 7 | 3%] Hel 1% 11 | | ¥] 8 | 4%] 20 [2 [1% 11% 
PS-14 1% | %e | 7 7 14 Ye | 1X6 | 1Me6 | 2 \% 8 | %e 18 2%e |} 1% 11% 
Shaft PS-15 1% | } ¥ 8 4 K%e | 1% | 1% i) % 8 +4 18 2% 1%. | 1% 
i PS-16 |2 |% | % |] 8 | 43%] He} 1Ke | 1Me | 1 1 8 | 18 | 2% | 1%. | 1% 
Couplings PS-18 | 2% 1% | Me} 9 | 5%] Mel 1% | 1Me | Me] % | 8 1% | 16 | 2 Mel te | 1% 
.PS-20 2%) % K, 110 5%) % | 1! 1%6 | Ke | % 8 ¥ 16 1%, | 2'¢ 
PS-22 | 2%|% | % |11 16 | '%el11% | 1% | %} % | 8 1% 14 | 333 | 1% | 2Me 
PS-24 3 ¥, % 112 6%] % 11% |12%, Ke 8 % 14 3% 11%, | 2% 
PS-26 3%] % %_ 112%] 6% | 3% 11% | 2% Ye | Ke 8 % 14 3% | 26 | 2% 
PS-28 3%] 7 Ye 114 | % 12 2% Yo | Ke 8 iil 14 4Y¥ 2% 31M, 
PS-32 4 }j1 % 118 8%| Kk |2 2% % y%|12 i! 14 4% 2% 2% 








SHAFT COUPLING 


Dimensions in inches. 

NOTE.—In column ‘Size No.’’ P indicates Propeller Shaft, S indi- 
cates Steel, and the figures number of eighths of an inch in shaft 
diameters. 

*Figures in column indicate bolt diameters. Use clearance drill 
of same nominal size for holes B. 

+All threads to be S. A. E. pitch, U. S. Form. 


NOTE.—In column “Size N 


REVERSE COUPLING—CAST IRON 
(T. D.) indicates Too'ing Dimension. Dimensions in inches. 


o.”’ R indicates Reverse Gear, P indi- 


cates Propeller Shaft, C indicates Cast Iron, and the figures number 
of eighths of an inch in shaft diameters. 

— 0.001 in. Pilot recess tolerance, 
+ 0.001, — 0.000 in. per inch diameter. 

7Figures in column indicate bolt diameters. Use clearance drill 
of same nominal size for holes B in flange. 


*Pilot 


tAll threads to be S. A. E. 






































tolerance, 





+ 0.900, 


pitch, U. S. Form. 


































































































ReverseGear | F- <- F->} 
<_=aen 
=" pent 
1+ Propeller Shaft End 
a ee oa 
1 + WD NS SS 2m be sak a 
a eee ee ae oe 
BG | xe ot ee ee oe 8 re oe ty ee 
ee Se i rs Tit " ! 
! Padi es : H ea @ 
° ' Pili Es : | } 
Marine reverse gear H weit Hv! = 
cast-iron coupling : L | oe 7 oa 
(See table below) VO a Hy, kB | 
| v | H ; 1 
i oad YTS Wn oe ==er=4 
1 AM i770 ewes 
\ | ' 2) y \ 
wm = 
oni ar eal 
a a ea | 
Kea en neenne nee = ed > 
Kerway | FLANGE PsLot Hus | Botts, S. A. E. 
Size | 
No. | S |——- ar ar Gn a 
(See tThds. 
Note) wibh|iD]|EI/FIJ/*P;Bh/PR|/Y|H| Li] | NB] Bs} R| O| A | No.| tBjperIny C 
RPC-6| %| He] Ho] 4 [2h] | M | IH] Me} He] Me) 2 | 2 | Hits]... ) MP w]e] 4 [SY] 4 13 Dimensions 
RPC- 7] %| He | %2| 4 [2%] 1M | 1h] Mel | Mel 2 | 2 [He]. MP w]e) 4 fw] oF ]3 ; 
RPC- 8} 1 % 1% | 4 12%] i] ow | 1s] Me] | He] 2 | 2 | Ue]... MY %| 4 % 24 13 of Marine 
RPC-9/1%1 % | 4 | 5 [3m] % | Hel 2 | % | Hel Me | 2%] Qs]....] M]UMe)....) He] He] %] 6 | He} 20 1 4 
RPC- 1% 1 He | 2 % | He] Me | 24) 2 ]....1 WIIMe]....] He] He] %&] 6 | He} 20 | 4 
RPC [in| af als (aml | mel 2 | | mel Me] 2m | 2m lc) WU o Kel ae] we] 6 | He] 20 [4 Reverse Gear 
RPC-12 | 1 4 % | 2%) & | He] Ke | 3 1 4 | WII Me} 1%] % | Hef 1H] 6 | Hel 18 15 : 
RPC-13 rt fe i : ‘Ks x % | 261% | Hel He | 3 | 4] W[2Me] 1) % ] he] 1%) 6 | Me} 18 15 Couplings 
RPC-14 | 1% | tie | he | 6 [4ue | & | % | 2%] H | He! He | 3 ‘| 4 | Wl2%e] 1%] % | Hep 1%) 6 | Me} 18 15 
RPC-15 | 1%] 4%] % | 7 1432 | Mel te | 3 | He] M | Be | 4 5 ]1 [2% |2 | He} te} 1% 6 | % |] 18 | 5% 
RPC-16|2- | |u| 7 [4m | Mel He | 3 | Hel WL fo] 5 [1 (2h 12 | Hel Mel Iw] 6 | H] 18 | 5h 
RPC-18 | 2%] % | He] 8 15% [1% | % | 3%] % | He] Me] 4% )...-] 6 | 1% f2the] 26] & ] HP Ih) 6 % | 16 | 6% 
RPC-20 | 2%] % | %e| 8 15% [1% | % | 3%] HM | He] He 14K )....] 6 | 1% [3he] 2h] 1] ML Ib] 6 | MY] 16 | 6% 
RPC-22 | 2%| % | % | 9 [Ome 4 | & | 44] M | Hel He 1 5K).--.| 7 LIMB 1S 1H] Hel IN| 6 | HY] 1417 
RPC-24/3 | % | % | 9 |6u%e 11% | & | 4%] % | He] He | SH)....| 7 11K (8% 13 | | Hel Ih) 6 |) 14 | 7% 
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[7t~--._ MARINE PROPELLER SHAFT COUPLINGS 
' 4 
, , ‘ ENGINE COUPLING—STEEL 
Engine End — ! - \ Reverse The engine end when integral with the engine shaft is shown 
vee te oy — Gear End in full lines on the drawing. When separate, the shaft taper and 
z= es 1 dimensions are the same as for Reverse Couplings of the corre- 
i R _——+ sponding size. 
: ir ‘ ‘ ig d sevens gant sat, as howe by full lines, shall have drilled 
: ts) oles. en e flange is designed integral with the reverse 
{ + gear, as shown by dotted lines, the bolt holes shall be drilled and 
; : tapped for S. A. E. standard cap screws. 
| , bab ———- are designed to be made of steel and are in- 
| en or 1g. power engines. 
‘ | £ 
' at 
‘ | Y(TQ) 
' ! 
' 1 
; figt YY 
: ante & i ! J 
H ge” ; porn~-01Ra Wi 
a R y j—| wha) (72) YY NOTES RELATING TO TABLE BELOW 
eens ate ees iene, - a fs 7 
Ol Rad-4---"1 : Rp} (T. D.) indicates Tooling Dimensions. Dimensions in inches. 
(KD) : | ae NOTE.—In column “Size No.” E indicates Engine, R indicates 
a a a ao ; Reverse Gear, and the figures number of eighths of an inch in 
Pea einakz .*, é shaft diameters. 
a = ‘ *Pilot tolerance + 0.000, — 0.001 in. per inch of diameter. Pilot 
om } recess tolerance, + 0.001, — 0.000 in. per inch of diameter. 
Fs ke F>I / +Figures in Column B indicate bolt diameters. Use clearance 
rill o nal size for holes n flange. 
a, drill of same nominal for holes B in fl 
' _ tAll threads to be S. A. E. pitch, U. S. form. See S. A. E. Hand- 
Engine coupling—steel book, Vol. I, sheet 4. 
Size Equiv. FLANGE Pitot Botts, 'S. A. E. 
3 No. Shaft tThds. 
; (See Note) Diam. D|E|F{JjJ{|R{*P| P,|Pc| Y | No. | tB| perIn.|] C 
ER- 8 1 
ER. 9 1% 4 |2%|% | 4% | Mel Ih) Mel ¥ | me] 4 | KH | «2 |S 
ER-1 0 14 Dimensions 
i ER-12 1% 5 |3'2| Ke | He | He | 2 % | he | He} 6 Ke 20 +|4 for Marine 
3 ER-13 1% / Basi 
3 ER-14 1% ngine : 
i ER-t3 MK 6 /4% 1% | %|% | 24) 41 Mel He] 6 | Me] 18 [5 Counli : 
: a R- p ings : 
ER-18 2¥, a lay | x , : 
ER20 th 4% |% | Mel Hel3 | He) X] me] 6 |] 18 [5% 
ER-22 23% 
ER 34 He 8|sx |x |x| KR 13K| u| Hele) 6 |X | 16 jor 
ER-26 3% 
ER28 3% 9 |6%e | % | % | Xe 141% | Kel He] 6 | A | 14 17% 
ER-32 4 10 [6% (1 %¥1%15 |%Il%¥l%| 6 ff 14 |8 
ae KF 4 
_yT* BZ . 
= -——--4 \ 
Reverse Gear End i 1x 
Ha 
ti 
ii REVERSE COUPLING—STSEL 
A D> H 
K A f ' 1 (See table on page 167) | 
' Wm <N + h-—-+ +x (T. D.) indicates Tooling Dimension. Di- 
= Hie oes Bee mensions in inches. 
Uy ' a yt ated pis oe NOTE.—In column “Size No.” R_ indicates 
Gy\ > : U! | 1 ¢: il Reverse Gear, P indicates Propeller Shaft, 
' H 1 P Erederari tet} S indicates Steel, and the figures number of 
P= a git: 4 | Oe eighths of an inch in shaft diameters. 
Ss Ke Weyi' iii! wy! (Di: *Nuts for Size Nos. RPS-26 and RPS-28 use 
' eyway oh ith Hi Dy! iP i ye hex. stock. es for Size No. RPS-32 
! 1 — pee a iit) Cee use 3-in. hex. stock. 
' ' : f @oipese iy 345 ! +All threads to be S. A. E. pitch, U. S. 
' ' if ) ea Form, See S. A. E. Handbook, Vol. I, page 4. 
ee. a - Sis 2 cyt ¢Pilot tolerance, + 0.000, — 0.001 in. per 
; lpr F ii lyded Angle oy ee inch of diameter. Pilot recess tolerance, 
Tapers pert Incives VirD) B+ + 0.001, — 0.000 in. per inch of diameter. 
Wn, ee R> §Figures in column indicate bolt diameters 
‘ | Rp \ “O) Rad y — — drill of same nominal size for 
—— < | 3 “ Ss > ge. 
f s - {1a)" 1oles in flan 
| ai 
je-—-—_ ly ae xn ef 
{ — oe 
| _ el 
~- ~{- ~~ 


When propeller mounts are for use in salt water, bronze or other 
non-corrosive metal is recommended for all parts of the hub, shaft 


and fairwater assembly. 


When brenze is used, a tensile strength of 60,000 lb. per sq. in. 
and an elongation of 28 per cent in 2 inches is recommended. The 











Notes Regarding Materials 


chemical composition of a bronze conformnig to these physical 
properties is as follows: Copper, 62 per cent; tin, 1 per cent; spel- 
ter, 37 per cent. 

A bronze having similar physical characteristics is commonly 
known as ‘Tobin bronze.” 
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Dimensions 
for Marine 
Reverse Gear 
Couplings 
of Steel 





unless otherwise specitie 
Fixed dimensions apply 
toall 3 sizes, 
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for shafts 33; 33 anda" \-—~ ~T - 


























































































Key- Bouts 
SHart anpD *Nut way | Was#ER | PILoT Hus 8. A. 
vo. | | 

NO Sr} (Ss | 

Is | Dt} N |2a|Lt| = |S] wa |wel D a |e P| P| Y |) H|]L| Ls] R [S| sB] c 

& ae | | 
sa] | |e | | 
RPS- 8/1 |1!%e] %e} He] 18] %! % 1%] 1%6 | | 4 1% | 1%] Me] % | Ma | 1h | 24) 1% % 13 
RPS- 911% | Ihe} Me} He} 18] %& %& | | 1h)e | | 4 1% | 1%] Ye} % | Ms | 1h] 2) 1% % 13 
RPS-10)1% | 2%e | % | Me} 16) %) He | Ke] The | | 5 1% |2 | & | he] be | 2h] 3 | 2h he | 4 
RPS-11/1% | 2%6 | % | Me] 16] %| % | He} lhe | % | 5 1% | 2 | % | He] he 2H)3 | 2K he | 4 
RPS-12/1%| 2He | % | %e] 16] %, % | Heh lke | H| 5 1% |2 | % | Me] Be 2h] 3 | 2K He | 4 
RPS-13)15% | 2%e | % | %e] 16] %) % | He} Lhe |) 5 1% | 2 % | He] Me | 2% 53 | 2% Ye} 4 
RPS-14/1% | 21s 1 % | 14 | Ae | 42! 1'%e} & | 6 2%e | 2h] % | He] Me 3 14 13 M15 : 
ina (te 2' He} % | 14 | % | M] Lhe} | 6 2% | 24] Ww |] hte] He 3 | 4 13 %e | 5 
RPS-16 (2 [2iHe lt | MP 14H | | | Lite He! 6 fA He | 24] | tel Me 3 14 13 Ne | 5 
RPS-18/2% | 3'%6]1% | Hel 12 % | Se] 2he | He| 7 % 24H 13 | He} & | He | 3H15 | 3% % | 5% 
RPS-20|2% 31%6{1% | he] 12 % | Se) 26 -| He) 7 % 2% He | % | 421 3%15 | 3% % 15% 
RPS-22/2% 14% |1% | % | 12 % 14%) Hel &) 8 % 3 | 38%] % | He] Me | 4% | 541] 4% % | 6% 
RPS-24/3 14% [1% | % | 12 1% | %] 26} 4/8 % 3 3%] M1 Hel He) 4%)6 1 4% % | 64 
RPS-26/3% | Ste [1% | % | 12 % | %e| 3% | | 9 % 3% (4%) % | Sel M15 17 «| 5% % | 7% 
RPS-28/3% | 54s [1% | % | 12 % | %e| 3% | 4! 9 h 3% 14H] 4 | He} 15 17 15h % | 7% 
RPS-32'4 |6% |2 1%6} 12 1 % | 31%6] He 10 4% 15 Mo] & | 316 18 | 6% 84 
eee eee . 
For Shafts , oe ” —" 


Shaft and Hub Taper Fits 


--4e-= 
- 





ri “16 Thds.Headless USS 


Screw opposite flat 





MOTORBOAT TRANSMISSION 
ASSEMBLY 


Drawing indicates the order in which 
the recommended couplings and propeller 


mount are assembled. 



















} .-Japer | per fr. 
S Included Angle 


“ 
7aper } 
Included Angle 


Diagram to Illustrate 
Measurement of Tapers 


ENGINE COUPLING 
/ Engine and Reverse Gear 














Ya" toZ "Inclusive iad 







. REVERSE. COUPLING 
¢ Reverse Gearand PropellerShaf# ~ Propeller Shaft 




















A 


bpsnretgentns 


The small end of the shaft and hub tapers (Sd 
and Hd in the drawings and table) are the gov- 
erning dimensions which insure proper assembly 
of varying hub lengths on the shaft, and clear- 
ance between the end of the shaft taper ané 
the bottom of the shaft nut. 


SHAFT COUPLING 


‘ Extension 






























PROPELLER MOUNT 
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NOTES ON AERONAUTIC TURNBUCKLE DIMENSIONS 


FACTORS CONTROLLING INTERCHANGEABILITY 
Recommended Practice for Turnbuckle Dimensions is not 


intended to limit design, but rather to aid manufacturers in design- 
ing, and so eliminate all differences that would otherwise interfere 


with interchangeability. 


matter of 


information, 


The dimensions of the slot and the pin 
diameter in the fork end, and size of hole in the eye end, are the 
most important factors influencing interchangeability. 

THREAD FITS, PROTECTIVE COATING AND INSPECTION 
METHOD 


The fit of the threads in the barrel, the protective coating and 
method of inspection are to be specified by the purchaser. 


the 


present 


Asa 


practice for threads requires 


that they must have a snug, true fit, allowing barrel or shank to be 
turned by hand, and showing no perceptib.e slackness in fit or end- 
shake with three threads exposed. 


Min ee 


THE AUTOMOBILE 


TURNBUCKLE STRENGTHS 
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The turnbuckle strengths in the tables are for 19-strand steel wire 


cable (see S. 


Handbook, Vol. 


I, 


pages 45pc and 45pd). 


Breaking strength of spliced cable is about 10 per cent less than un- 


disturbed cable. 


cent less than specified wire strength. 


flush wit 


Yielding point of solid wire loops is about 20 per 


MEASUREMENT OF TAKE-UPS 
Take-ups are measured with the threads of the turnbuckle ends 


h the ends of the barrel. 


The amount of take up for each turnbuckle end is measured from 
the end of the barrel to a point on the radius f/2, on the detail 


drawings, 


which wou!'d strike the barrel threads. 


In some cases 


the take-up is iimited to the distance from the inner end of the 
Eye, Fork or Clevis End to the near side of the spanner hole. 

The total take-up is equal to twice that of the end having the 
least take-up. 


Aeronautic Turnbuckle Dimensions 
GENERAL ASSEMBLY 





















































8. A. F. Cable | Approx. A c D E f G H J Vv 
Symbols | Strength,| Diam- |Take-uy See See Threads, See Thimble 
(See Lb. eter See Note 2 | Note U.S. Form Note 4 Rauius 
Key) Note I 3 
al RE Sean Te eee: +.010 |+.006| +.010 + .0000 +.010 | +.010 +.010 | +.005 |........ 
ances —.000 |—.000) —.000 — .0040 —.005 | —.000 —.005 | —.005 
16S Fs 1600 109 (%s)} 1 O48 1.219 (2) | .133 |. 188 (46)}. 1900 (No. 19)-32) 313 (%«)} .150 -469 (™%e)]. 188 (%6) 175 
16LF 1600 109 (4s) 2.79 }.219 (%2) | .133 |. 188 (%e)]. 1900 (No. 10)-32].313 (%e)} .150 -469 (1%,)].188 (He) | .175 
21SF 2100 125(%) | 1.00 |.219(%e) | .155 |. 188 %6)]. 2160 (No. 12)-28) 313 (4%a)] .150 -500 (44) 1.188 (He) | 175 
21LF 2100 125(%) | 2.75 |.219(%2) | .155 |. 188 (%6)}. 2160 (No. 12)-28].313 (%e)} . 150 500 (4) |.188(%6) | .175 
32SF 3200 |.156(%2 | 0.61 |.281 (%.) | .189 | 250%) |*.2500 (%4)-28 438 (He)|t. 203 (1%4)].625 (%) 1.219 /%2) | .200 
32 LF 3200 156 (%:'] 2.36 |.281 (%2) | .189 |. 250 (4%) |*.2500 (%)-28 438 (%6)|F. 203 (1%4)) 625 (%) |.219(%2) | .200 
46SF 4600 188 (% | 0 64 1.313 (%«6) | .243 | 250 (%) |*.3125 (%6)-24 438 (%e) i F. 203 (1%4)).625 (%) | 281 (%2) | .250 
46LF 4600 188 (%ie | 2.39 |.313 (Me) | .243 |.250 (4%) |*.3125 (He)-24 = 1.438 (The) f. 203 ('%4)).625 (Ss) |. 281 (%2) | .250 
61 LF 6100 |.219(%: | 2.08 |.344('%:2)) .256 | 375 (%) |*.3750 (%)-24 563 (%6)|t.203 ('%4)}.7£0 (%) |.281 (%2) | .300 
20! F gn0n QaN 14) om | Arh Ch) BANK 1 ATA RY TS OPK (MV-94 SRT MNF ORK (17 ,)) TRI (2MoV] ROR (2G,)]  B5N 
KEY TO SYMBOLS.—The numbers incicate the turnbuckle NOTES.—1. Total take-ups for Eye End and Fork End assembly. 
in hundred pounds. The following letter, ‘‘Short’’ or 2. Will take 0.0180 in. serving. Use same size thimble 


strength 
“Long.” 


The last letter indicates whether Fork (F) or C-evis (C) 


End is used in combination with Eye End. When the turnbuckle 


make-up calls for ends to be alike, one end shall have right hand, 
ard the other end left hand, thread. 
*Tolerance is + 0.0000 in., — 0.0060 in. 


— 0.0000 in. 


Dimensions in inches. 


*Tolerance is + 0.015 in., 





For further Notes on Aeronautic Turnbuckle Dimensions, 


as cable size. 


3. Allows approximately 0.0150 in. on diameter below 


root diameter of t 


hread. 


4. Four clip thicknesses, 1/10, 1/8, 3/16, 1/4 in. 


S. A. E. Handbook, Vol. I, page 45uj. 


see 





















































K—0.625" —> K-0.500"-> K—0. 625 "——> 
*0.020" +0.0/0" 40.020" 
Note:- Right Hand rs 
a 7 L K 4 
andlefttand trends [7/7 \\ ACMA MTEC TMP ft 
‘ends willtakeupto || } ANH TAA @@ HIT TO 
spanner hole. Anahi MERA UE HURL LTT aH a 
hiletof barre tobe } pa ey | sion Hepa v \ i 
as large as possible. US. form’ t H 
Orill ass" ‘U.S. Form 
L.44.Thread RH. Thread 
ee Short 2.25" 4 eee 
’ ons 4.00" — } - 
TURNBUCKLE BARREL 
Navat Brass BurEAU OF AIRCRAFT PropucTiION SpeciFIcaTion No. 
> 6. > Strength 11030, OR EQUIVALENT, ULTIMATE STRENGTH 67,000 Lp, Per Sq. IN. 
ymbols , 
(See Lb. E BARREL 
Key) Threads, L M N KEY TO SYMBOLS. — The 
U. S. Form numbers indicate the turnbuckle 
strength in hundred pow, 
Tolerances} ...... + .0000 + .005 + .005 +.005 ee ae tos Seaeee wed 
— .0040 — .005 — .005 — .005 aan” Fork (F) oF 
Clevis tC ) ind is “used in apnen 
16S F 1600 .1900 (No. 10)-32 -375 (4%) -281 (%) .250 (4) bination wit ge ne aie 
16LF 1600 "1900 (No. 10)-32 | 1375 (%) |. .281 (%s) .250 (4) for both ends to" be ‘alike, “one 
21SF 2100 .2160 (No. 12)-28 .375 (%) -328 (2%) -281 (%2) end shall have rig a 
21LF 2100 .2160 (No. 12)-28 .375 (%) 328 (2%,) -281 (%s) SN Lae ee — 
32SF 3200 * 2500 (%)-28 .438 (%) 391 = ~~ a 0.0060 in. Dimensions in inches. 
32 LF 3200 * 2500 (4%)-28 -438 (hie) 391 (2% ‘ ‘ a 
wep | ume [esasmya | ceaeg | abe | 8 | 
46 LF 4600 * 3125 (%)- ‘ ‘ ‘ , 
61 LF 6100 * 3750 (%)-24 -625 (%) -594 (1%) -469 (*%) 
80 LF * 3759 (%)-24 .625 (%) 
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AUTOMOTIVE INDUSTRIES 


THE AUTOMOBILE 


TURNBUCKLE Fork Enp 































































































































January 16, 1919 






















































































T = Min. Length of Usable Thread. 











S8S/6 | 88] ¢ D b G H |1 W - 
< gs es = g See Threads, See : . tin. ee , 
aad |5 2g Note 1 U.S. Form Note 2 Note 3 
Toler- ..|+.-006] +.010 +.0000 +.010 | +.010 a eee +.007 +.040 | +.030 
ances —.000} —.000 — .0040 —.005 | —.000 — .005 —.007 -. —.010 Dimensions of 
168 F |1600/0.520| .133 | 188 (%6)}. 1900 (No. 10)-32) 313 (%s)| .150 - 469 (1%2)|.03}.250 (44) |.500 (36) |.074].505 1 125 (1%) 
16 L F }1600)1.395} . 283 | 188 (%e)}.1900 (No. 10)-32).313 (%e)| .150 - 469 (1% 2)].03).250 (4) |.500 (%) |.074).505 2.000 Aircraft 
21S F /2190/0.500] .155 |.188 (%6)}.2160 (No. 12)-28].313 (%e)} .150 - 500 (34) |.03].250 (34) |.500 (14) |.074).557 1.125 (1%) 
21 L F {2100)1.375) .155 |.188 (%e)}.2160 (No. 12)-28).313 (%s)} .150 -500 (44) |.03].250 (4%) |.500 (%) |.074).557 2.000 Turnbuckles 
32 8 F |/3200/0.306} .189 |.250 (4) |°. 2500 (%4)-28 -438 (Hed{ fF. 203 (1%4)|.625 (%) |.04).297 (1%4)].625 (%) |. 108].625 (%))1 125 (1%) 
82 L F |3200}1.181} .189 |.250 (%) |*.2500 (44)-28 438 (Hie)| t. 203 (1%4)).625 (%) |.04).297 (2%4)}.625 (%) |.108).625 (%)/2.000 
46S F |4690|0.320) .243 |.250 (%) |°.3125 (%e)-24 | .438 (Hie)|F. 203 (1%4)]. 625 (%) |.04).344 (1%2)]. 688 (1%e)]. 108]. 750 (%)}1 125 (1%) 
46 L F }4600|1 195] .243 |.250 (4%) |°.3125 (%e)-24 =|. 438 (Hie)| F. 203 (1%4)]. 625 (%) |.04).344 (1%9)/.688(2 )}. 108]. 750 (%)12.000 
61 L F |6100)1.040) .256 |.375 (%) |*.3750 (%)-24 .563 (%ie)| f. 203 (3%4)].750 (%) |.06).375 (%) |.750(%) |.170].875 (%)|2.000 
80 L F |8000}1.000} .306 |.375 (%) |°.3750 1%)-24 -563 (%e)]t. 266 (1%4)]. 781 (2%2)|.06].453 (2%«)|.875 (%) |.139].87 %)|2.000 
KEY TO SYMBOLS IN THE TABLE ABOVE.—The S al 
numbers indicate the turnbuckle strength in hundred 
peunds. The following letter, “Short” or “Long.” The a -——~ 
last letter indicates whether Fork (F) or Clevis (C) . i ss 
End is used in combination with Eye End. When the — / \ 
turnbuckle make-up calls for ends to be alike, one end a. / \ 
shall have right hand, and the other left hand, thread. \ S ! ; 
Dimensions in inches. / \ f 
Ultimate strength, 125,000 Ib. per sq. in. ' 4 4 ; \ i 
*Tolerance is +0.0000 in.,—0.0060 in. : US Lorm panes. _? 
+Tolerance +0.0150 in.,—0.0000 in. ‘pH Lp -> 
§To prevent off-centering of slot it is recommended : — Thread 
that time thickness be governed by formula W (min.) = ' 
F (min. )—G(maz.) : ' 
2 
NOTES.—1. Allows approximately 0.0150 in. on di- , F 
ameter below root diameter of thread. : 
2. Four clip thicknesses, 1/16, %, 3/16, \%. F 
3. Equals 2 E + 0.125 in. -. a | 
All threads U. S. Form _in the two tables below. | Xu } 
Dimensions in inches. T. D. = Tooling Dimension. (TD 0?Rad.- pee 
*Finished size including plating or rust preventing -  ] ‘ i " 
—— — pen ——. = oy recom- at >< Q--> 
~$ n. as thickness of plating for rust preven- So eee eS : 
= ice dient: same, 
f¢It is recommended that production of the (No. 12) 
28 bolts and nuts hecome effective at once, and not Fork end of turnbuckle 
later than Jan. 1 1919. 
ee —— " Bolts, Size A, ; | M 
Bolts, Size A, Threads per Inch *Limits A | B +.005 
Threads per *Limits B M R 
0.1120 
Inch A .1120 (No. 4)-48 0.1090 -250 (%) 094 (3%) 
' 0.1380 
.1640 (No. 8)-32 | O:igi0 | -313 (Ms) | .172 (%) | .375 .1380 (No. 6)-40 0.1350 .313 (Ye) | .094 (%) 
0.1900 
.1900 (No. 10)-32 | 0/1870 | .375 (%) | .172 (*%4) | .375 (%) .1640 (No. 8)-32 0.1610 .313 (Me) | .125 (%) 
0.19) 
$.2160 (No. 12)-28 | $3153 | .375 (%) | .172 0%) | .375 @&) .1900 (No. 10)-32 0.1870 .375 (%) .125 (%) 
0.2500 , 
.2500 (%")-28 0.2460 | -438 (Hs) | .203 (*%4) | .375 (%) t.2160 (No. 12)-28 0.2190 .375 (%) | .125 (%) 
i 0.2500 | 
3125 (%e")-24 Osis | .500 (4%) | .250(%) | .375 (%) .2500:(4")-28 0.2460 | -438 (He) | .156 (He) 
y 0.3750 
.3750 (%")-24 0.3710 | -563 (%«) | .313 (%«) | .500 (+) 3125 (He")-24 Oc3ons = |«« 500 (34) 1188 (%s) 
4375 (Ye")-20 0.4338 | -688 (4%) | .359 (#%,)| .500 (14) -3750 (3")-24 0.3710 | -563 (Me) | .219 (He) 
0.5000 
.5000 (4”)-20 0.4060 | «750 (%) | .375 (3%) | .500 (34) .4375 (3e")-20 04338 | 688 (1%) | .250 (%) 
.5625 (%e")-18 0.3625 | 875 (%) | .469 ('%) | .625 (5%) .5000 (14”)-20 0.4060 | -750 (%) .281 (%) 
0.6250 ; 
-6250 (%°)-18 ——|_05200_| -938 (*He) | .516 (%4) | .625 (5%) . 5625: (%e")-18 | Sans | 875 00 .313 (He) 
When body lengthL= 4° %” %” %” 1° Over 1" .6250 (%”)-18 | 0 e300 | «938 (1%) | 1344 (Ke) 
Length of thread T= % ye) 4” % % % Whee b ‘Gin. — = sem ’ e ao a 
_—— - en body length L= b4 %, i 1” Over 1 
Leneth of thread T= 4 %e" ” POMPOM? 
mer ( 70.) 18* - 
Not fo Exceed (r0},] i (na) 30° (r0.) 30°". Not fo Exceed (ro) 00/R. 
RA ‘ 00/ R. : N j ’ 
% = VJ e = Y : : 
O ‘ 1 : 
~ k | f 1 aiiatn 
~ | --T- b OCs L saad re bt : 
Lo i sl 
64 0047 
enenteeenceneeeeee wo wnnn n= === 8 8889 
PLAIN HEXAGON HEAD SOLTS—AERONAUTIC BALL HEXAGON-HEAD BOLTS—AERONAUTIC 
7 te, 1k tee  p ___ ae Beblen and Wines, sat Mactan) : 
M (for % in. dia. and larger) = : + _ , is ae. one is specified to safeguard the width of wrenck 
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CASTLE HEXAGON NUTS—AERONAUTIC 
(For Bodies and Wings, not Engines) 











(r0.) R. cy ~F 
(20) 18? _ 4 N 
me 
° ' : 
(r0.) 15-~=. ~ == |Z 
” | : 
Z i taiiie i calla (70.) 35° 
Chamfer Corner | Sie. | 
fo short Dia.B \.......- B ------ >| Chamfer Thrds. 
fo Dia. A” 
Size A and 
Threads per Inch B N s oO M *L R 





1640 (No. 8)-32 | 375 (%) | 234 (1%4)}.078 (S4)|.078 (Se1)}. 156 (%2) |.016 (Y44)}.004 (%2) 
-1900 (No. 10)-32 | 375 (%) | .250(%) |.078 (S4)|.078 (See)) .172 (1464)}.016 (444)).094 (%2) 


$2160 (No. 12)-28] 438 (Hie) | .266 (1%4)|.078 (S64) |.004 (%2)| 172 (1%4)|.031 (%42)).004 (%2) 
2500 (4")-28 438 (Hie) |.281 (%2) |.078 (S4)!.004 (%2)|.188 (Hs) |.031 (%2)|.004 (%2) 





3125 (%e")-24 500(%) | .328 (24%44)|.078 (544)|.094 (%2)| .234 (1%4)|.031 (%2)|.094 (%2) 
.3750 (%"”)-24 .563 (Me) | 406 (1%2)|.125 (4%) |.125 (4%) |.281 (%2) |.031 (42)/.004 (%2) 


-4375 (Hie")-20 -688 (2%5)| .453 (2%2)).125 (4) |.125 (4) | 328 (2%4)|.047 (M%e)|.125 (4) 
.5000 (%4”)-20 -750 (%) | .563 (Me) |.125 (4%) |.188 (Hie)|.375 (%) |.047 (4%e)).125 (4) 


.5625 (%6")-18 875 (%) | 609 (2%4)|.156 (52)|.188 (He)| 422 (2%4)|.047 (54)|.156 (%2) 
6250 (%")-18 © |.938 (1%6)) .719 (2%2)|.156 (S2)|.250 (44) | 469 (1%2)/.047 (4/156 (%2) 






































A = Size of Bolt. 

All Threads U. S. Form. 

T.D. = Tooling Dimensions. 

B = Also Size of Hexagon. 

O = Also Depth of Slot. 

Dimensions in Inches. 

*L, = Distance from A to beginning of 3/32 in. radius whose 
center is floating to satisfy curve. 

It is recommended that production of the (No. 12)-28 nuts and 
bolts become effective at once, and not later than Jan. 1, 1919. 


BALL HEXAGON NUTS—AERONAUTIC 
(For Bodies and Wings, not Engines) 





Chamfer to Short Dia. fe----B ----(rore FP. 
| -ASt--"| = 
f, Of 
Oh 
—_ “g — 
<-A -> (7.D.) B5%y ke--A-- > 
Chamfer Thds, to Dia. “A. Chamfer thds. fo Dia. A: 


B 
<a specified to safeguard the width of wrench surface. 








Ball Hexagon | Ball Castle 








Bize A and B 
Threads per Inch | 
N R | ™ 8 fy) 





-1640 (No. 8)-32] .375 (%) | .172 (1%) | 375 (%) =| .250(%) | .078 (Ha) | .078 (a) 
-1900 (No. 10)-32] 375 (%) | .172 (1%4) | 375 (%) || .250(%) | 078 (Ha) | .078 (Ha) 


-2160 (No. 12)-28} .438 (%ie) | .172 (2%4) | 375 (%) || .266 (1544) | .078 (Se) | 094 (%2) 
- 2500 (%")-28 438 (Hie) | 203 (1444) | 375 (%) | 207 (1%) | 078 (Sa) | 094 (4%) 


-3125 (He")-24 | .500(%) | .250(%) | .375 (%) || 344 (1%42) | 078 (Ha) | 094 (%s) 
-3750 (%”)-24 563 (%ie) | 313 (Hie) | .500(%) |} 438 (tie) | 125 (%) | .125 (1) 
| 


~4875 (He")-20 | .688 (1¥%6) | 859 (2%) | -500(%) || 484 (8444) | 125 (4) | 125 (14) 
-5000 (%”)-20 -750 (%) =| .875(%) 5.500 (4) ‘mee (Me) | .125(%) | 188 (Hs) 


-5625 (%e")-18 | 875 (%) | 469 (1%2) | .625 (%) | 00 cue -156 (%2) | .188 (His) 
- 6250 (%”)-18 938 (1946) | .516 (8%) | .625 (5) | 766 (4%4) | .156 (S32) | .250 (4) 


























All Threads U. S. Form. 
Dimensions in Inches. 
: tT. D. = Tooling Dimensions, 
be N'=N+0. A = Size of Bolt. 
B = Also Size of Hexagon. 
*It is recommended that production of the (No. 12)-28 nuts and 
bolts become effective at once, and not later than Jan. 1, 1919. 








AUTOMOTIVE INDUSTRIES 
THE AUTOMOBILE 


PLAIN HEXAGON NUTS—AERONAUTIC 
(For Bodies and Wings, not Engines) 


~ 
oi 
| 230°,“ 


Chamfer comers. A 
to short dia. ree — 
_ ai 







; ] 
ro35° ia dail 
Chamfer thris” VY | eons 4 | 
dia. A” 























to fe-seee 8B eocoees 
oN °N 

A Threads B Hex. Full Thin and 

Sige per In. Short Strength Check 
Dia. + .005 + .005 

.1120 (No. 4) 48 .250 (%) | .094 (Hs) | .094 (%) 
.1380 (No. 6) 40 313 (Me) | .109 (%) | .109 (%) 
.1640 (No. 8) 32 .375 (%) | .125 wo .125 (%) 
.1900 (No. 10) 32 375 (%) | 141 (Ma) [$-141 (Me) 
t.2160 (No. 12) 28 .438 (Ye) | .156 (Ks) |t. 156 (Xs) 
2500 (%) 28 .438 (%) | .188 (Me) | .125 (K) 
3125 (Me) 24 500 (4%) | .234 (2%) | 156 (Hs) 
.3750 (%) 24 .563 (%) | .281 (%s) | -188 (Hs) 
.4375 (He) 20 688 (2%) | .328 (2%) | .219 (%) 
.5000 (4) 20 .750 (%) | .375 (%) | .250 (%) 
5625 (%) 18 875 (%) | .422 (2%) | .281 (Ms) 
.6250 (%) 18 938 (3M) | .469 (9%) | «313. (Hs) 








A = size of bolt. 

T.D. = Tooling dimensions. 
Dimensions in inches. 

All threads U. S. form. 


*For full strength nuts, N = For check nuts, and thin 





, A 
nuts for shear bolts % in. diameter and larger, N = —_ 


+It is recommended that production of the (No. 12)-28 bolts and 
nuts become effective at once, and not later than Jan. 1, 1919. 
tSubject to revision. 


LOOPS FOR NON-FLEXIBLE SINGLE-STRAND STEEL CABLE 
—AERONAUTIC 
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The loop portion is served with 0.0180 in. soft steel tinned wire 
before thimble is inserted. The splice portion is served with 
0.4010 in. soft steel tinned wire, divided into three equal sections 
as indicated in cut. The entire serving, including thimble and 
splice, must be soldered without drawing temper of wire. 


Diameter Number No. of Length Breaking 
of Cable, of Wires per Splice Space of Loop Strength of 
Inches Strands Strand L Serving Cable, Lb. 
1/16 1 19 1% % 1 500 
3/32 1 19 2 vA 1% 1100 
% 1 19 2% 1% 1% 2100 
5/32 z 19 2% % 2 3200 
3/16 1 19 3 3/16 2% 4600 
7/32 | 19 3% 3/16 , 2% 6100 

1 19 4 % 2% 8000 


LOOPS AND FERRULES FOR ROUND TINNED STEEL WIRE— 
AERONAUTIC 


These recommended loops for round wires are made by threadin 
the tension wire through a ferrule, forming a loop of the specifie 
size, slipping ferrule up against loop and bending free end of 
tension wire over ferrule as shown. The ferrule is then thoroughly 
soldered in place without drawing the temper of the tension wire. 
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New Standard List of Pneumatic Tire Sizes 


Together with a Collection of Recently Adopted S. A. E. Standards and 
Recommended Practices Relating to Tires and Rims 


OR years there has been a movement, fostered by the 

manufacturers of tires, to reduce the number of different 
sizes and types of tires called for by car manufacturers. 
The almost endless variety in which these tires were for- 
merly manufactured made it almost impossible for dealers 
to keep a complete line in stock, and it was also a burden 
on manufacturers. Action was taken through the Standards 
Committee of the S. A. E., which formulated a list of stand- 
ard sizes. A further impetus was given this movement last 
fall when the Commercial Economy Board of the Council of 
National Defense requested the War Service Committee of 
the American Rubber Industry to formulate a new reduced 
list of sizes and types of tires. It was then decided to dis- 
continue at once the manufacture of tires of certain types 
and dimensions, to discontinue another list in November, 
1918, another November, 1919, and a further one November, 
1920. This will lead to the use, in the not distant future, 
of only seven regular sizes of automobile pneumatic tires 
and six over-sizes. It is recommended that manufacturers 
use as regular equipment of cars only the regular size tires 
and not over-size ones, as this gives the owner a chance to 
enlarge his tire equipment without changing rims. The sizes 
of tires given in the table headed Class A Sizes of Pneumatic 
Tires are to constitute the permanent list of standard sizes, 
while the manufacture of all other sizes is to be discontinued 
by November, 1920. 


CLASS A—SIZES OF PNEUMATIC TIRES 


(Permanent List) 


Nominal Size Average Tire Rim Diameter Type of Rim 
30x 3% 31x4 23 Clincher 
382x3% 33 x 4 25 Straight side 
33 x 4 34x 4% 25 Straight side 
34x%4% 35 x5 25 Straight side 
36 xX 6 38 x7 24 Straight side 
38 x7 40x8 24 Straight side 
en @8=—s weet 24 Straight side 


CLASS B—PNEUMATIC TIRE SIZES 
(To be discontinued November, 1920) 





Nominal Size Type of Tread Type of Rim 
20x 3 Plain and Non-skid Clincher 
32 x4 Plain and Non-skid... . Straight side 
32x 4% Plain and Non-skid Straight side 
33x 4% oe Straight side 
33 x 5 CS ae ere ere Straight side 
34 x4 . Feo | eae Straight side 
35x 4% Pete BMG POR BEG. 6 ccicccvccccves Straight side 
35 x 5 RR er rere Q. D. clincher 
34x 5 DEEN ada neea ndneecnsiccessenaees Straight side 


CLASS C—PNEUMATIC TIRE SIZES 


(To be Discontinued November, 1919) 


Nominal Size Type of Tread Type of Rim 


3x4% Eg dads VS dw aed ere e eames tae eOwal Straight side 
35 x 4% NS ee re ee Q. D. clincher 
36x4% EE ses manda dour need eateaee Straight-side 
387 x5 DEE. evs eere bate eiees Meeeaanenes Q. D. clincher 


CLASS D—PNEUMATIC TIRE SIZES 
(Discontinued November, 1918) 





Nominal Size Type of Tread Type of Rim 
29x4% NN era 3 ca arg. Sido. c'e ace o am orca Straight side 
30x 3% re . Straight side 
32x 3% I 5 F9 asi'a Acs acetal era anas al Searererotelanae Clincher 
32 x 3% I. ioc e a warn com via cis Gcamatealaniond wate Q. D. clincher 
382x4% | art eee eae Q. D. clincher 
33 x 4 MIIINI Sans. xs banscro. ee aleia OG aaa ane Clincher 
33 x 4 INE, «vaca bru Sanka alae ae eee oe ae Q. D. clincher 
33 x 4% III os ak occas wirdliane: ocatouaterararecahast atau eued Q. D. clincher 
33 x 5 MN weak oo yarcrsernre sna: eiacaneals walneal Straight side 
34x4% IE eric, och aac Kiwcerp aenecslaieneiaeion Q. D. clincher 
35 x 4 IE a sds ax'ori Gh rbd ec oh o70k olan wi toca Whar Straight side 
36x 4% I No di aera 16a: 0 aSales wou gobi ered wm e\ area ain Straight side 
36x4% WE inc ccipalnntuyecne aepesawmeaa Q. D. clincher 
37x4% eee ee Ser een ean ee Straight side 


CARRYING CAPACITIES AND INFLATION PRESSURES 


Tire Width, Max. Load, Inflation Pressure, 
In. Lb. per Tire Lb. per Sq. In. 

375 45 

31% 570 55 
$15 65 

4ie 1,100 15 
1,300 80 

5% 1,700 85 
6 2,000 0 
7 2,700 100 
8 3,650 110 

Motorcycle Tires 

2% 175 35 
3 325 40 
34% 400 45 


Detachable and Plain Clincher Rims 


Valve holes in wood felloe for detachable and plain clincher rims 
to be same diameter as valve hole in steel rim. 


VALVE-HOLE SIZE, AUTOMOBILE RIMS 


The valve hole in automobile rims for S. A. E. standard tire sizes 
shall be % in. diameter up to 41%4-in. rims, inclusive. Valve-hole 
sizes for 6, 7 and 8-in. rims are yet to be determined. 


DEFLECTION AND SET TEST FOR AUTOMOBILE PNEUMATIC 
TIRE RIMS 


The S. A. E. Standard Defiection and Set Test of rims is a pres- 
sure test with predetermined deflection under predetermined pres- 
sure. The test is made with water pressure. 

The measurements of deflection for either a clincher or a straight- 
side rim should be made across the extreme width. 

Deflection should be measured from a fixed inflation load of 25 lb. 
per sq. in. for 3%, 4 and 4%-in. sections, and 50 Ib. per sq. in. for 
6-in. sizes and larger, up to a predetermined maximum, as follows: 


Rim Size Pressure, Maximum Total Permanent 

Nominal, Inches Pounds Defiection, Inches Set, Inches 
3% 140 * 0.06 0.02 
4 160 0.07 0.03 
44 180 0.10 0.06 
6 200 0.15 0.06 
7 200 0.15 0.06 
8 Yet to be determined 


In conducting the tests, measurements of deflection should be 
made after load increments of 25 or 50 Ib. as above are added; at 
a corresponding set the load should be released. 


Motorcycle Rim Sections 
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2% and 2%-in. B B rim section 





2% and 3-in. CC rim section 





Valve hole for motorcycle rims 






















i ileal 





January 16, 1919 


Clincher rim, No. 1 


Straight side rim, No. 2 





AUTOMOTIVE INDUSTRIES 
THE AUTOMOBILE 








Straight side 





rim, No. 3 





RIMS FOR PNEUMATIC TIRES 


*Tolerance for rim circumference, +0.047 in. 


. Nominal Rim Rim 
Draw Tire and Dia. Circum.* B R 
No. Rim Size (D) (Tire Seat) Rim, Type A 0.047 CC 0.910 
reer 30x3% 23 72.257 Clincher ..... 2.600 2.050 0.275 
32x3% 25 78.540 Straight Side 3.4382 2.312 0.560 0.840 
: ee 33x4 25 78.540 Straight Side 3.888 2.688 0.600 0.840 
34x4% 25 78.540 Straight Side 4.380 3.120 0.630 1.095 
36x6 24 75.398 Straight Side 6.330 4.330 1.000 
ee 38x7 24 75.398 Straight Side 7.000 5.000 1.000 
40x8 24 75.398 Straight Side 8.500 6.000 1.250 


All dimensions given in inches. 


E 
-1400 


F H K L M Oo 
3460 0.50 0.0780 0.5780 0.680 cece 
2500 0.32 0.5100 0.6870 0.367 0.1990 
2500 0.34 0.5600 0.7800 0.440 0.2450 
3125 0.38 0.6150 0.8750 0.495 0.3030 

0.7187 1.2656 0.5469 
0.7187 1.2656 0.5469 
0.8750 1.5000 0.6250 


e Ss 
0625 
0625 
0625 
0.140 
0.140 
0.150 





7" 


L Valve Hole 











Section C-C 


WOOD FELLOE DIMENSIONS FOR PNEUMATIC TIRE RIMS 
Wood Felloe Dimensions 


Nominal Tire and Rim Size Width (A) 
30x 3% 
32x 3% 
33 x 4 
34x46 
36 x 6 
38 x7 
40x 8 


7Depth (B) 





a 


Dimensions in inches. 

7Dimensions not given are to be determined. 

NOTE.—The above values correspond to those adopted by the 
Automotive Wood Wheel Mfrs. Assn. 


Bolt Equipment for Side Flanges of Solid Tires* 


Nominal 


Outside Tire Diameter Bolt Hole Number of Bolts 








SECTICN DIMENSIONS OF SINGLE AND DUAL WHEELS 


Nominal Tiré Width of Felloe 


Widths, In. 
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283 Diam. Bolt Circle for 
36° Tire ~/2 Square Holes 








Diameter, In. Circle, In. 

30 221% 6, 9, or 18 

32 24% 8, 12, or 24 

34 26% 8, 12, or 24 

36 28% 8, 12, or 24 

38 30% 10, 15, or 30 

40 32% 10, 15, or 30 

42 3416 10, 15, or 30 

*All bolts to be % in. (12.7 mm.) diameter. 

Edges of Felloe Band 

Bands to be rounded on two outside edges with radius not to 
exceed 1/16 in. and on both inside edges with a radius of 3/16 in. 

In measuring the circumference of the band, if there is not an 
allowance on the tapeline itself, a correction amounting to three 
times the thickness of the tapeline should be made. 

All of the foregoing, so far as pertinent, applies to metal wheels. 

INDUSTRIAL TRUCK TIRES 

The S. A. E. standard nominal tire diameters for industrial trucks 
are 10. 16, 20, 22 and 27 in. - Industrial truck tire sections recom- 
mended by the Association of Railway Electrical Engineers (given 
for reference only) are as follows: 
a Wheel Dimensions —————, 
Nominal Diameter Diameter of Rim* Tire Equipment, 

with Tire without Tire 4000-Lb. Truck 

10 6.250 3 (Dual) 

16 12.125 3% (Single) 

20 16.000 3% (Single) 

22 17.750 3% (Single) 

27 23.500 3% (Single) 
*Permissible tolerance from rim diameters: Minus, 000; Plus, 0.005. 
All dimensions in inches. The standard of the Association of 

Railway Electrical Engineers further specify that all tire equip- 
ment is to be of the pressed-on type; the depth of tire section in- 
cluding base shall not exceed 2 in.; and the width of wheel rim 
a Shall not be less than width of tire seat. This refers to nominal 


width of seat, which is 6 in. for the 10 in. tire and 3% in. for the 
20, 22 and 27 in. tires. 


Wedge 


Rings 
tobe cutas shown z 


Single Wheels 


Thickness of 
Steel Band, In. 


and Band, In. 


1% u% 
1% % 
2% % 
2% % 
3% % 
3% 36 
4% 5% 
Hf 3 
5% 2 
Dual Wheels 
4 3% 
5 3% 
6 % 
7 5% 
8 38 
9 38 
10 3% 
11 3g 
12 3% 
7 % 


in. less than nominal width. 
{To be twice the nominal tire width. 


Note:- To prevertt looseness of Screws, 
Metal of Plate wito Screw Slots as : on 
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Section A-A 
Stop Plates for l0"Single 
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Minimum Felloe 
Thickness, In. 


1% 
1% 
1%’ 
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Center Wedge Band 
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Solid tire demountable rim equipment 
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MOTORCYCLE SPOKE AND NIPPLE 









7 ] SPECIFICATION 


HT Threads may be either cut or rolled but the 





tinaee 











unthreaded portion of butt must remain .148 














inch + .033, —.000. 








The nipple is to be made from free-cutting 








steel screw stock and is to be finished accord- 











With Round Faced Wedge Rngsent Side Flanges 


ing to dimensions. 


Spoke Wire Specifications 



























































Et 
fro 2] oe 2B [esey The spoke wire shall have the following 
N “Og iy chemical content within the limits specified: 
- Part |5 CE hbo coscesicaeeaers coos 40 to .55 
cease | Miiibscssistnssneeicaentiiidsanennamasanaalal Manganese, not under..... Sp @-50 
1 Phosphorus, not over.........- 05 
[rere ps Sulphur, not over........ wanes 05 
FIG.B 


With Flat Faced Wedae Rinas and Side Flanges 
Solid tire rim sections 


Dimensions for Single Tire Rims 








Figure A: ~ --tFigure B—, 


Size A B Cc D E . D’ Ey’ 

eee 31/32 3/32 3% 5/32 1% 4% % 1 3/32 
& in...eee 31/32 3/32 4% 5/32 1% 55g %y 1 3/32 
6 iM. ccc. 31/32 3/32 5% 5/32 1% 656 % 1 3/32 
7 in,.ee. - 31/32 3/32 6% 5/32 1% 7 % 1 3/32 
16 IM. cece 31/32 3/32 + =10 5/32 1% ii % 1 3/32 





+All other dimensions for Figure B are the same as for Figure A. 


Dimensions for Dual Tire Rims 








c Figure C ~ --*Figure D— 
Size A B Cc D > F Dp’ ’ 
ft Ss 31/32 3/32 1@ 5/32 1% 11% $.37/16 #% 1 8/32 
6 Mecces 31/32 3/32 12 5/32 1% 18% 37/16 % 1 8/382 


*All other dimensions for Figure D are the same as for Figure C. 


TOLERANCES FOR FELLOE BANDS FOR SOLID TIRES 





: Plus’ Minus 
Band circumference before application................. 0 1/16 
3and circumference after application... 1/16 1/32 
. . ¥ - =e eee 1/32 1/32 
I ios oral a eens ma eaeiued bee. de dew Nemes 0.006 0.006 
Radius of band after application.............ccccceeees 1/16 1/16 


Circumferential deviation must be uniform over entire width of 
band. Radial deviations must not occur at diametrically opposite 
points, and there must be no flat spots or kinks in band and finished 
wheel. Either side of band when laid on a surface plate must not 
clear more than 1/32 in. at any point. 


STANDARDS DIAMETERS OF SOLID TIRES 
s. A. E. standard nominal tire diameters are 34, 36 and 40 in 
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Motorcycle spoke nipple 


FIG.D 
With Flat Faced Wedge Rings and Side Ranges 


Tolerance of Diameter 
The nominal wire diameter must be .148 
inch + .000 — .001. 


Bend Test 


The wire must be held firmly in a pair of jaws so that it may 
be bent over a surface having a radius of one-half the nominai 
diameter of the wire, and shall stand a test of at least four 
bends, counted as follows: Holding the free length of the wire 
loosely between clamps so that it cannot bend except at the 
holding jaws, it is to be bent 90 deg. over one jaw; this to be 
counted as one bend. It is then to be bent up to its original 
position; this to be counted as the second bend. It is then to 
be bent 90 deg. to the other side (3rd bend) and back to its 
original position to complete the test. 


Tensile Strength 
The tensile strength of the wire is to be not less than 140,000 
pounds per square inch. 


Physical Test—Complete Spoke and Nipple 


Tensile Strength 
The finished spoke, when. held at the bent end in the same 
manner as by the hub flange in a finished wheel and at the 
threaded end by a standard nipple with the spoke threads filling 
all the nipple threads, must sustain a dead load of not less than 
1580 pounds. 


Torsion Test 


This test is not required. 


MOTORCYCLE WHEEL AND RIM SPECIFICATION 
(Motorcycle, Side and Rear Car Wheels) 


er B D L | K 

ne 6° 7° 30° 2.86 2.93 1.65 .255 
DE, ncccicsscoce TOE 9° 15’ 3.56 3.60 1.80 .263 
PE a Sviviccoetews 4° 15’ 5° 45’ 2.20 2.25 1.50 247 

Chemical content of steel Tolerance for circumference of 
CE wecanecetncess 0 to .15 wire wheel rim after lacing 
Sulphur, not over.... .05 Circumference 
Phosphorus, not over. -05 =68.722-+.047 (3/64) in. or 
Manganese ........-. .40 to .60 ~—.141 (9/64) in. 


Dimensions in inches 














Motorcycle wheel lacing 


















January 16, 1919 


AUTOMOTIVE INDUSTRIES 





THE AUTOMOBILE 


Tractor Production Past and Present 


Output Doubled During Each of the Last Two Years—Two and Three 
Plow Tractors Form Bulk of Production—Government Figures 
of Production, Domestic Sales and Exports 


tors has increased by leaps and bounds during the past 
few years, but actual figures of production have been im- 
possible to obtain until recently. Farm tractors do not have 
to be registered with the authorities like automobiles, and 
the only source of information regarding production is the 
manufacturers. But obtaining reliable figures from the mak- 
ers themselves is not as easy a matter as might appear, es- 
pecially when the attempt is being made by a publication, 
which immediately gives the manufacturer the impression 
that the figures are to be published broadcast and may be used 
by his competitor to his own injury. 
But in order to judge properly the growth of the tractor 
industry, and the capacity of 


Perr nas ines knows that the production of farm trac- 


the same as during the first half, and that the total production 
of the year was in the neighborhood of 125,000. 

The 15-16 and 18-20 hp. ranges may be considered to cover 
the two-plow tractor, and the 20-26 hp. range the three-plow 
tractor. These are the sizes produced in the greatest num- 
bers. Undoubtedly a much greater number of manufacturers 
are represented in the 22-26 hp. than in the 18-20 hp. class. 

The curve of farm tractor production thus shows a rapidly 
rising tendency. In fact, the figures for the past three years 
form substantially a geometrical series. But what of the fu- 
ture? If this rate of progression is to be continued it will be 
only a few years till the tractor industry has attained a status 
commensurate with that of the automobile industry. There 

are several factors which will 





the market for absorbing 
tractors, it is highly import- 
ant that such figures should 


be made available. We do 
not mean the production fig- ed EC 
ures of individual manufac- 1917 


turers but those of the in- 
dustry as a whole. 
Fortunately the United 
States Government, when it 
became necessary to decide 
how much steel should be al- 
lowed the tractor industry, 


Number of Tractors Manufactured 


Total for 1916, 1917 and first half of 1918.150,955 
Number of Tractors Sold 


To Users 


tend to maintain the rate of 
progress. One of these is the 
continued scarcity of food 
throughout the world, which 


ee a 29,670 will tend to maintain the 
Rank oe wen awed 62,742 prices of farm products and 
aca ay tiniest he 58,543 encourage farmers to make 


investments in equipment en- 
abling them to increase their 
production. On the other 
hand, we must consider the 
fact that the phenomenal 
growth in the sales of trac- 


took it upon itself to gather i ee ee ee re 27,819 tors has riveted the attention 
statistics regarding produc- BE 5 i004 we DIR oe RE eae ee neee 49,504 of industrialists upon this in- 
tion, domestic sales and ex- ’ dustry and that many of the 
ports during the years 1916, To Exporters firms which until recently 
1917 and the first half of DGS 5 sk a wae ssid caue.tuiare cues pvclekenisicoORaeNh wae ORIRS RS 14,854 were engaged on Government 
1918. The investigation was Sr ee I sdk okie ees dinsamovas 15,610 war work and have been left 


made pursuant to the Presi- 
dent’s Proclamation of May 
14, 1918, relating to the farm 
equipment industry, which 
was issued under the author- 





Number of tractors on hand, in transit, or 
in hands of dealers at time of report (Au- 
a) rere 


with well equipped plants 
but without manufacturing 
lines, will seek their salvation 
in this new industry. 








ity of the Food Control Act. 

It will be seen from the figures published in tabular form 
herewith that the production of farm tractors increased more 
than 100 per cent in 1917 as compared with 1916—111 per 
cent to be accurate—and during the first half of 1918 the 
production was almost equal to that of the whole of 1917. 

What the production was during the last half of 1918 can 
only be conjectured. If no obstacles had been encountered it 
would have seen a further substantial growth, but practi- 
cally all of the factories met with great difficulty in securing 
materials. In fact, from Oct. 1 on, manufacturers were re- 
stricted to 75 per cent of the output of the previous year, 
which regulation was, however, withdrawn toward the end of 
the year. Aside from this official direct curtailment of pro- 
duction, there was an indirect curtailment, in some cases much 
more drastic than the direct one, which was due to the mo- 
nopolization of forge and foundry output by munitions plants. 
Tractor manufacturers had a comparatively high priority 
rating among the industries, but, as one manufacturer put it, 
what is the good of a B-1 rating when all the foundries are 
loaded up with Class A stuff? 

Taking the natural tendency toward expansion and the in- 
creasing demand for tractors among farmers, together with 
these restrictions on output, it seems reasonable to assume 
that the tractor output during the last half of 1918 was about 


Of course, not all the cur- 
rents of the changing times 
will favor the tractor. Farm help will not be as scarce this 
coming year, when most of our army is demobilized, as it was 
last year. There will also be more competition again in the 
markets of Europe from the more distant grain exporting 
countries such as Argentina and Australia. It is not believed, 
however, that these latter factors will seriously retard the 
forward march of the agricultural tractor industry. The 
main thing is that leading farmers have been convinced of the 
practical utility of the gas tractor. 

Engineering improvement has been rapid during the past 
two years and will continue at an increasing rate. Next year’s 
tractor will be more economical, more durable, handier and 
more comfortable than last year’s. Engineers have made 
the tractor a practical farm implement and we may now 
safely leave it to the sales managers to find increasing mar- 
kets for this new product of the automotive industries. 

To the student of the tractor development the following 
figures, representing the number of tractors of different 
horsepower ratings turned out during the first half of 1918, 
will be of interest: 10-12 hp., 2714; 15-16 hp., 3716; 18-20 
hp., 24,128; 22-26 hp., 20,658; 27 hp., 400; 28-30 hp., 2772; 
35-36 hp., 1495; 40-50 hp., 1025; 60-80 hp., 1049. These 
figures seem to indicate that the future belongs to the two 
and three-plow tractor. 
























































Detailed Technical Specifications 


Tabulated Data on 98 Different Makes of American 
69 Manufacturers, With Makes of Principal 
Ignition System, Air Cleaner, 
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= s tr | 3 e o = 2 “a © 2 s = 
Sle| 4 Se /8/s/_| § /3| $ si/e&/2eis|] 2 ieizl ge - 
sisis| gy ls} 8 /2/ 8 |SlEl gs sje/%/2)/ § |BB} 2] 23 3 
Name and Model ei5|* £ OF /£12/8 ‘s 3s | 2 3 F 2/2/24 s |s@1 $s ee $ 
sis] F | so le] 2 S$ [2/2] ¢ SB lel2e/#| @ le |*|] F © 
| = wi 4 ied E. S a) = 3 =) we | & s = rs : 
Za = = 3 7 * & = 
Acme 12-24|Beaver.....|4-414x6_ |V...|Block ; ROM. Ve s'oncaleneee Mag. .| Yes. ./King..... SS ee 344G-20K.. 
Allis-Chalmers......... 15-30)Own....... 443x614) V.. .|Block. Own.....| ..-|Cire......|Detroit..|Gear..|Mag..|Yes..]......... Yes, .|Grav..|. fe ciated 
Allis-Chalmers 10-18|Own....... 2-514x7_|0.. .|Singly. Own..... .|Splash. . ..|Detroit.. |Gear..|Mag. .|Yes..|King.....| Yes..|Grav.. |5G-20K. 
Allis-Chalmers 6-12/Own....... 4-314x414|V.. .|Block. Own.... Splash-Pr..|...... Plun. .|Mag. .(No...]........0]eceee oo oe | 
Allwork........ 14-28]Own....... 4-5 x6 |V...|Singly. Own 1000|Cire-Sp....}........ Plun. .|Mag. .| Yes. .|King.....]No...]Grav..|5G-25K..... 
Appleton........... 12-20/Buda....../4-414x44]V.. .| Block. Pick... a) eee Mag .|Scheb. . ..] Yes. .|Grav..|5G-20K.... 
Aultman & Taylor......... 22-45|Own. . 4-514x8 |H...|Block. Own..... .|Cire-Sp... .|Detroit..|Plun..|Mag. .|No...|King.....|Yes..|/Pump.]10G-35K. . . 
Aultman & Taylor........ 30-60/Own. . 4-7 x9 |H...|Pairs.. oe Cire-Sp.. . .|Detroit..|Plun. .|Mag. .|No...|King..... Yes. . Pump.|20G-60K. .. 
Aultman & Taylor.......... 15-30] Waukesha. . |4~-434x634|V.. .|Pairs.. Wauk... 875|Cire-Sp....]....... Gear. .|Mag. .| Yes. .|King.....|] Yes..|Gra>..|6G-16K.. .. 
PE eedveeranvavasescé Own 4-3 x4 |V ae a ee eee Aoeon| Baer G-. .K.. 
a ie 3 ..|Own.. << > 2 ee a eee “Rae eee CE Mag..|..... ae Sr eee G- -K. . 
1 Saree 4 a ae Oe ee | en eee eee Pee ae ee ae oe eee Ge. .K.. 
Ns a tains ie toric edeatalicdnah 4 a. “es | ee | eS eee) eee een: Sean a King, poeee ore : ae 
| eee 6 Own US f  3e eRe Be Se ee ees er a ee a Or Penree ..Ge..K.. 
Avery See eR See ee ee Se re Ree, eee a ee ee Se eee 5 als 
Bates Steel Mule........ 3 112-20) Erd. ..|44 x6 |V...|Block. Own..... Cire-Sp.... Plun. .|Mag. .| Yes. ./Bennett. .| Yes. .|Grav.. 244G-11K.. Bennett 
Wa cacanvwa's 3 |15-25|Own....... 4-414x514|..--|Block. Own. 1000/Circ......]...... Plun. . | Mag Soe Goon Sener 2G-15K....}...-- 
Beltrail......... 12-20| Waukesha. . |4-334x514| V-- -|Block. Wauk 650|/Splash....]....... Gear. .]Mag. .| Yes. .|Ensign. ..| Yes../Grav..|2G-18K.... 
eee 12-24/Toro.......]2-514x7 0... |Singly. Own _|1098/Cire-Sp....|Own....|Plun..|Mag. .|Yes. .|King.....] Yes. .|Grav.. |314G-1814 
vnc csacawdsexans 3 | 9-18)Buda...... 4-334x514|V.. .|Block. Pierce... . 600|Cire-Sp....]....... Gear. .|Mag. .|Yes..|Holley...]..--- Grav..|2G-17K.... 
Cleveland 2 |12-20] Weidely. . . .|4-334x514]V.. .|Block. Own 700|Pressure.. . | Weidely. |Gear. .|Mag. .| Yes. .|King.....|No...]Gray..|1G-12K.... 
aad dnnawaanees 3 113-25/Own....... 2-614x7__|0.. .|Singly. Own..... -|Pressure.. .| Detroit..|Plun. .|Mag. .| Yes. .|King... .. Yes. .|Grav..|5G-18K... 
Coleman..... 3 |16-30|Climax.....]4-5 x614|V...|Pairs..} 750/Climax... 860|Cire-Pr....|........ Ind. . .|Mag. .| Yes. .|Stmbg. . .| Yes. .|]Grav..|3G-17K.... 
Common Sense. 20-40|Hersh-Sp. . .|8-314x5__|V.. .|Block. Pick 600|Cire-Pr.. .. Gear..|Mag. .|Yes..|King.....|No...]Gray..|37G........ 
CHG. ccccccvcscesceees 15-25|Beaver.....|4-434x6 |V.. .|Block. Pharo.... .|1050|Splash-Pr..|........]...... Mag. .| Yes. .|Stmbg. . .|No...|Grav..|3G-22K 
ae 15-30|Buda...... 4-414x514/V.. .|Block. Pierce... .|Cent..| 800|Circ-Pr....]........ Gear..|Mag. .|Yes..|Zenith...|No. .|Grav..]25G........ 
DM... eccccccccccceers 3 |20- |Cont [4-414x514V.. .|Pairs.. Pierce... . 740'Splash-Pr..|........ Plun. .|Mag. .|No..|King.....]No...|Grav..|15G........ 
Eagle 4 116-30/Own....... 2-8 x8 |H...|Pairs.. Own..... SRS M-Kipp.|...... Mag. .| Yes. .|Linga. .. .|Yes..|Grav..|5G-18K.... 
Eagle 3 }12-22/Own....... 2-7 x8 |H...|Pairs.. Own..... 2205| Pressure... .|M-Kipp.|Plun.. |Mag. .| Yes. .|Linga. .. .| Yes. .|Grav..|4G-12K.... 
TI. ete cccceveesesees 3 |12-25|Erd. 44 x6 |V...|Block. Erd..... 850|Cire-Sp....]........ Plun..}|Mag..}..... King Yes. .|Grav..|5G-18K.... 
Emerson-Brantingham .. AA 3 |12-20)Own....... 4-434x5 |V...|Pairs Own..... .|1000|Cire-Sp....].......- Phun. .|Mag. .| Yes..].....-+.. Yes. .|Grav..|4G-20K.... 
Emerson-Brantingham 2 | 9-16)Own....... 44x414]....]......] 800)......... SEE. METS, TN, SA _ & ee Se ee ae ee 
Emerson-Brantingham..... . 3 |12-20!Own [i 2S Ss ae Se Se Sree See ee Mag..|..... eS ee Ce Sey 
Emerson-Brantingham ..... > 120-35/Own..... fc £2 es eS ee Se eee See ae Se Ee See eee 
Emerson-Brantingham | ee — 2S ee | le eee ee ee Sa eee Mag..]..... ae? SS ee eee 
Farm Horse....... 16-30|Climax..... 4-5 x614\V.. .|Pairs.. Climax... .. ]1050|Splash-Pr..]........].....- Mag. .| Yes. .|Bennett. .|No...|Grav..|5G-18K.... 
Farquhar..... 4 |15-25)Buda...... 4416x6 |L...|Block.| 900).........]...... 900|Pressure...j........]-..... Mag..|..... King.....]...-- Grav..|5G-25K.... 
Farquhar 5 |18- |Own....... 4-6 x8 |I...[Paire..| 550).........]...... ...|Splash. ...|Detroit..|...... Mag..|..... King.....]..--- Gray..|5G-30K.... 
Farquhar 7 |25- |Own....... OF Th... TIM BO cc cccccclecscss ....|Splash. ...|Detroit..|...... Mag..|..... King.....]..--. Grav..|5G-30K.... 
Fitch 4 |18-26|Beaver,....|/4-414x6_ [V.. .|Block Lauson...]...... 1080|Pressure...]........]-.--.- Mag. .| Yes..|King.....|No...|Grav..|2G-25K.... 
Fordson 2 |12-20/Own....... 4-4 x5 |....|Block.|1000).........]...... — 8 eee See Mag..|..... Holley...}....- Grav..|20-K....... 
PM citaveaeanns 8-16/Gray....... 4-314x5_|V.. . |Singly. YD Ee, Me Seve Semnneeeee Beers Se Eee Ae: Keene Seqaneenraer 
Frick 12-25|Erd....... 4-4 x6 |V...|Block.  RBRES, SE as cacEoessouslvawwe a a ee, ee 3G-20K 
Gile. 3 |20-35)Own....... 4-434x614/V.. .|Block.| 875]......... .|1000|Cire-Pr....]........ Gear..|Mag. .|Yes..]......... No...|Grav..|38G........ 
EE ee Fe 4 |18-36| Waukesha. . |}4-434x634/V.. .|Pairs.. Wauk 950|Cire-Sp....]........ Gear. .|Mag. .| Yes. .|Bennett. .|No...|Grav..|34G.......- 
Hackney. ... 2 {12-20|Field.......|4-334x5 |O.. .|Pairs.. Field..... .| 375|Cire-Pr.. ..|Field....|Plun..|Mag. .| Yes. .|King..... No...|Grav.. 2G-20K 
Hackney. ... 3 |15-30/Climax..... 4-5 x64\V...]...... Pierce... .11450|Cire-Pr.. . .| Detroit.. |Plun..|Mag. .|Yes..|King.....|No...|Grav..|2G-10K 
I a ai -30\0wn .|2-614x7_ 1H... |Singly. Own 11300 M-Kipp.!Plun..|Mag. .|Yes. .|Scheb. ...!Yes..|Grav..|23K....... 
Abbreviations Cire-Sp—Circulating Splash Grav—Gravity L—L-Head 
Cont—Contracting I—Horizontal Mag—Magneto 
Bat—Battery Elec—Electric Hyd—H vdraulic O—Opposed 
Cent—Centrifugal Expand—Exrpanding I—Valve-in-head Plun—Plunger : 
Circ—Circulating | Fball—Flvbalt Ind—I ndividual Splash-Gr—Splash Gravity 
Circ-Pr—Circulating Pressure Fric—Friction 
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of Gasoline Farm Tractors for 1919 


Gasoline and Kerosene Farm Tractors Produced by 
Parts, Including Engine, Governor, Lubricator, 
Gearset, Clutch and Axle 








g 3 |. | 
c % as 
2 |§ z s .? £ | 3 2 | 2181 
elie] 2 |a| a |2/ 2/2 [4ldle 
= ag bo g Aa ~ = = Zziais 
¢|5) € |2| 3 | 2] 8) 2 181813 
= = = s S A] 
= 3 & 3 ae Pc} ra cs) a im 
4 1) 734 = 6 a 
i) Zz 
RE Set HERI Pump.|14-8-800 Own. ../Own eae 9 No... |Gear.. 
ae eee Water... . ./Pump.|15-7 S| a eee Shoe....| 2 |No...|Gear 
pa SEES Water... . .|Pump.|14144-614-720|Own. ..|Own Shoe....| 1 |No...|Gear 
a Se Water... . .|Ther. Own...|/B & B...|Disk....| 1 |No...|/Rim 
Perfex 13 |Water.....|Pump.|12!4-7-800. .|Own. ..|Own Plate.. 2 |No...|Gear. 
Spirex 8 |Water. Pump.|12-714-825 |Nuttall.|B & B...|Disk.... .|No...|Gear.. 
Owr Water. Pump.|....—-1560...JOwn.../Own....]........ 2 |No...|Gear 
Own Water. Pump.|24-11. Own. ..|Own.. — ....|No... |Gear. 
Hooven Water. Pump.| 3-134... Own. ../Own re 1 |No...}/Gear. 
wae 9 -. -1000]Own...|/Own.. natasha 4 Gear. 
18 — 600)}Own...|Own.. 2 Gear 
s sarate 191- 570)Own. . .|Own i SY 9 |.....sieear. 
18 - 650)/Own...JOwn....]....... 2 Gear 
22 - 500]Own...J]Own....]....... 2 Gear 
26 500}Own. . .|Own Tite 2 Gear 
Modine..| 8 |Water. Pump.|12 220... ROW. NEB. 4. os ce 2 |No...|Gear. 
Own eas ec ee seee : = Ae Gear 
Sparks. . 5 |Water.... . |10-6-950 Own... |Own Plate.. . 2 Gear. 
‘Own 8 |Water. Pump.|12-614-750..].....-. ..ee|Band a See. ape 
Perfex. 10 |Water.....|Pump.|10-8-900. ...]Own.../Burman. |Shoe 2 1Yes..|Gear 
McCord 8 |Water. Pump.| 8-6-1200 jOwn.../B & B. .|Disk 1 |No...|Gear 
S.HJ...| 35 |Water. Pump.|18-8-550. ...]Own. ..|Own Gear.. 1 |No...jAxle 
Modine..| 14 |Water.....]Pump |12-7-2100...]Own. ../Own Expand..| 1  |No...}Axle 
Todd... 10 |Water. Pump. |22-8-400 Own... /Own Shoe. . 2 INo...|Chain 
Modine..} 7 |Water. Pump.{11-8-950 Own Disk. 2 |No.../Axle.. 
Modine..| 10 |Water.....|Pump.|12-6-750....}: 3 |No. 
Eureka .}| 11 |Water Pump.]..... .|Cotta..1B & B..,|Plate...} 3 |No...|/Chain. 
Perfex...| 15 |Water.....|/Pump.}24-10-425...|Own...|Own....|Fric.....] 2 |No...|Gear.. 
Perfex. 7 8 |Water.....|/Pump.|20-814-420. .|Own...|Own....|Fric.....] 2 |No...|Gear.. 
-| 6 |Water.....|/Pump.|9-8-1800 Own. ..|Own Fric 6 |No...|Chain. 
Modine..}...... Water Pump. |12-634-900. .|Own. ..|Own....|Cone 2 |No...|Gear 
ere: Meters! MGS eee | ee. See See __ Se: SO - a RE Gear.. 
COCK ORC CO CCC OS SORES GO e% 12-. .-708...].....--|Own.. be 3 ..|Gear.. 
eee, Se i haa 16-. .-597...]....---|Own.. Seen ...|Gear.. 
ee eee 22-..-500...|..-.. ee Ree 1 . |Gear.. 
| 
Modine..} 10 |Water.....|Pump.}14-8-800. ...|Own. . ./Burman. |Shoe i oe Chain. 
| 
an oe Water... . .|Pump.|14-7-800. .. .|Nuttall./Own. . . .|Cone 2 .|Gear. . 
ee ae Water... . ./Pump.|32-9-275....]....... wn... .{|Fric 2 ee Gear... 
We sdhoens: Water... . .]Pump.|32-9-275....]....... Own. ...|Fric oe Gear.. 
Perfex...| 27 |Water.. . ..|Pump.|14-12-600. . . Cotta. . |B & B...|Disk. 3 |No...|Gear.. 
* AR | ee ae Own.../Own....|Disk ee Worm 
ORD. Cit Se. Tenet ANE Seem 2 |.....{Chain. 
Perfex. Seen: ee Nuttall.|Own....]......2. ae Rim. 
Owr | 12 |Water.....|/Pump.|16-8-500....|Own...|/Own....|Disk 2 |No.../Axle. 
Se Water.. .. .|Pump.|11-8-850. ...|Own. ../|Own Cone 2 |No...|Chain. 
= -+-| 15 |Water.....]/Pump./16-8-1000...|Own...}........]........ 1 |Yes..|Gear.. 
wn | 10 |Water.....|/Pump.|42-8-280....|Own...|Own Expand..| 2 |No.. P. 
Perfex...|__ 9 (Water... .|Pump.'14-8-750.... ‘Own... !Own. ...'Cont 2 No... 'Gear. 
Splash-Pr—Splash Pressure Vac—Vacuum 
oe 
Struct—Structural Steel Equipment 
T—T-Head — 
Throt—Throttle B & B—Borg & Beck 
V—V ertical Cont—Continental 

























































































3 ae 
3 = . o | = e ~ ‘3 we 
2 |F| s |S] Eee.) wok | F | 8lt 
4 || |2£1|229 72/2 12/3 
» fi Zs as) se | = i318 
§ . @ S e2 ze s 5 F = = Name and Model 
5| 2 35 | ee ls 3 s 
2/9) 8 |2/46"*|g|) =/ £ |? /e 
Zz 
= —_— == 2 | SS. ee, a re se 
3% 2 i ee Cees 2 |Knuckle..|Struct...| 90 | 6,000)Aeme............... 
2% 2 48x12 Live. 2 |Knuckle..|........] 81 | 5,300|Allis-Chalmers..... 
2%o 2 60x12)..... Sta. . aie Cast....| 96 | 4,800}Allis-Chalmers....... 
cha aiconale 2 ee es ee een ee ere Ae aae eee 
2% 2 48x12)... ..|Live 2 |Knuckle..|Channel.| 80 | 4,800|Allwork............. 
2 54x12 Live 2 |Knuckle..|Steel....|102 |...... | ae a eee 
2%o 2 70x20)... ..|Live 2 |Swinging. |Steel... .|102 ..|Aultman & Taylor.......... 
Ay. 2 90x24}.....|Live 2 |Swinging. |Steel 135 ..|Aultman & Taylor. ..... 
2% 2 70x20 Live 2 |Knuckle.. |Channel. 6,572|Aultman & Taylor. . 
1% 2 30x 2,150}Avery..... 
134 2 50x 4,900}Avery...... 
134 -2 SN: See meee Aes. 7,500|Avery...... 
2 2 65x 9,250jAvery...... 
2 2 ae (RRS SER |e) Seeeeemereces eererer "| Seer 12,500}Avery..... 
134 2 |8716x 22,000] Avery 
34% eden 2: ie 2 |Knuckle..|\Channel 4,500| Bates Stee! Mule. . ..D 
216 2 on ee i eS a 4,000|Bates........... = sa 
314 1 Knuckle. . |Channel 4,500|Beltrail. . .. ne 
235 1 60x14 Sta 2 .|Steel....]107 | 4,996]Bull........ 
3 2 48x12 Sta... Be cues .|Channel.{120 | 4,800/Chase...... 
34 OS soe Litre eae Be ee 3,17£| Cleveland ..H 
214 2 70x12 Live 2 |Swinging. |Struct.. .}108 6,500/C.0.D..... ..B 
236 2 ORR Sos Be scenes 2 |Swinging.|I-beam..{120 | 4,925|Coleman 
3 1 62x24|.....|Live 2 |Knuckle.. |Struct...|108 | 6,000/Common Sense ..D 
2 44x12 Live 2 |Knuckle..|Steel....| 88 | 4,500|Craig.... 
214 3 40x12]..... Rigid. 2 |Knuckle..|Channel.| 77 | 4,500|Dart. ... Blue Jay 
3 2 42x36 Rigid 2 |Knuckle..|Struct..|148 | 4,400|Dill. .. 
3 2 S2xiS)........ Sta.. 2 |Swinging.|Channel.} 88 | 7,100/Eagle ee 
3 2 48x12]..... Sta.. 2 |Swinging.|Channel.| 81 | 5,860]Eagle ..F 
34 2 42x10)..... Sta... - |] ee Pressed..| 87 | 3,300)Elgin 
24% 2 SéxiZ)..... Live Knuckle... |Struct 87 | 4,350|/Emerson-Brantingham . ..AA. 
(ee RES eae Se Soe eae are ee” L igi 4,260 Emerson-Brantingham Pa oe ot 
i a RR SS EG RE Rene Sana s eee 6,500|Emerson-Brantingham ..... . 
| ES Ee Geren! eee Pe 9,700|Emerson-Brantingham 
ee Se Se Eee See ee eee eee eer ,000|Emerson-Brantingham ...... 
3146 2 MN occa su 2 |Knuckle..|Channel.| 84 | 4,850/Farm Horse............... 
' 
4 54x14/..... Se Oe, eae Seapets 90 | 6,000|Farquhar... 
2%o 84x20)..... oS ee eee eee 132 |16,000|Farquhar. . . 
2%o 84x20]..... 7 a or 132 19,000 Farquhar ea 
—— Bias 
24% 40519)... Live Swinging.|Channel.| 77 | 6,000|/Fiteh.................... 3 
234 2 oe es 2 ae | ake aaa gt ee oa ee Bae 
3 2 44x 6]..... SS ees See Channel.| 72 | 3,500/Franks. 
34% 2 60x10)..... Live 2 |Knuckle.. |Struct...| 92 |...... Frick . 
234 2 60x12}..... Live a Se Se el oe Q 
24% 1 54x54]..... Live 2 |Knuckle.. \Struct.. . |104 | IN acoso ase aco 'dceieeem 
| 
2% 2 48x 8]..... Rigid 2 |Knuckle..|Struct...| 78 | 2,800|/Hackney oe 
3 2 60x14)..... Sta... 1 |Knuckle..|Channel./114 | 7,400|Hackney . “e" 
3 2 52x10!..... Live... 2 Knuckle.. Struct...! 89 5,030|Hart-Parr. ...........--+-+ 
Hersh-Sp—Herschell-Spillman Scheb—Schebler 
King—Kingston S.H.J.—Shotwell-H obart-Johnson 
M-Kipp—Madison Kipp Sparks—Sparks-Withington 
Pick—Pickering Stmbg—Stromberg 


Rayfld—Rayfield 






































Wauk—Waukesha 
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Name and Model be ; & | S& eis |5 s - ¥ 2 = 5 §|3s > ign| @i ef & -- 
2 a. 3 a bo € 4 } & = a | & a |% = = 3 ra 2 tw 
2 ;\c e Se 6 = 3s be 2 > Li- | - ) 2 5 bie < o 
oa a | gs |*| 6 “= gi15| 6 | 3 }o | s|4 a |e a = 
= = | & | 4 | m4 | = | = 
= | 
Heider D| 1070, 2 | 9-16) Waukesha [bt gso%a) ail S00) Wau ent Cire-Sp Gear. |Mag. .\ Yes. .| King Y« Grav..'7G-14K Bennett 
Heider C! 1395! 3 112 20\W wikesha $4! ox634/\ Pairs 750) Waul I ball $65/Cire-Sp Gear. .| Mag Ye King Yes, .|Grav..|\7G-14K Bennet Per 
| | . 
Hession D) 1695) 3 |12-24) lerd 4-4 x6 {I Block. | 1000) Pieb Cent 800) Splash-Pr Plun. . | Mag . King \Ye Grav... | 3G-15K Bennett Beem 
! . | m 
Hollis M| 1375) 4 (15-25) Light 4-3! 4xdlol\ Block . | 1650) Pieres Cent $52| Cire-Sp Plun..|Mag..).....|Zenith No...) Vae..., 1G-30K .| Bennett Ow! 
Holt 45 25-45/Ow! 6 x7 |V Singly.| 500)Own Fhall.. | 2300) Cire-Sp M-Kipp. |Gear. .| Mag Ye King No... Vae 1510G. | Donald Own 
Holt 15 50-75/Own 1—7Fiox8 | singly | 550/Own $375) Cire-Sp M-Kipp |(rear May Yes...) King No Vac...|74G. |Donald ( Perfe 
Huber Light 4, 158 12-25! Waukesha. .}4-4'45x534/V...|Pairs..) 900|Wau Cent 650) Cire-Sp Gear..|Mag..) Yes..| Sing Ye Grav.. |3G-21K Own Cand 
' an ( 
Hudson K 1985) 4 |15-30}/Buda. . }4-44ox6 |V...) Block. | 1000) Simplex Cent 900) Pressure Plun..|M Ye Rayfield..|No.. |Grav..}35G. | Holley Modis 
| | | | | 7 i 
Ullinois C} 2250) 4 |18-36)Climas jxbhy V...| Pairs 800) Climax Fball.. | 1000) Pressure Plun Ma Yes...) 5tmb No... |Grav..|1!4G-18K. .|Benn Gen 
1 1 
: ‘ = | ; 
Imperial E|) 4500) 12 |40-70;0wn $-7!5x9 (H...\singly | 400) Pick 41200) Pressure Detroit. |Plun..| Mas Ye hing Yes. .|Opt.. . |18G-70K. . om Cand 
8 ® 
Indiana Di “wo 1 | 6-12\LeRoi. 1-3! ox4hyl\ Block. 1000 \50 Cire-Sp ‘ er er) eee |Grav..| iBennett 
| | 
1.H.C. International 8-16 §-16)Own 44 x5 |V Block. | 1000! Own I ball. Pressure. M-Kipp. | : _ a Grav..|1G-10K : 
1.H.C. Titan 110-20;Own 2-H'oxs |H Pairs 500!Own I ball Pressur M-Kipp. | Mag Own |Pump.|16K 
1.H.C. Mogul , 110-20\0wn 1-S!ox12 |Opt.|singly., 499)Own i ball Pressure M-Kipp Mav. .| Yes... Own 113K 
1.H.C. International 15-30/Ow1 t-5'4x8 |H Pairs. | 575}Own ball Presmure M-Kipp Mag Own : | 24K Perfe: 
Interstate Plowman 1595! 3 |13-30) Buda 1-4!4x5!,/V...| Block. | 900/0 vn Fbal!. | 750] Splash Plun.|May. | Yes. .[Bennett. .| Yes. .|Grav..}3G-18K Bennet ete 
Interstate Plowman 1805) 4 115-30) Buda t4ox6 V...| Block.) 900/041 Khall. | 925) Pressure Gear. .|Mag. .| Y¢ oe Yes. |Grav. pean Bennet Modi 
. ° . | - | a pe . " Mor 
LaCrosse Happy Farmer F) 1150 » 112-24/0Own 2-6 x7 H.. |Block.) 750;}\Own I ball Pressure M-Kipp |Bat | |King.. Ye .|Grav. 19G-13K Own lod 
LaCrosse G} 1250) 3 |12-24)/Own 2-6 x7 |H...|Block | 750/Own Fball. Pressure M-Kipp weenie oe lYes. .|Grav.. |2G-13K Bennett Perfe 
Lauson | LOSS 4 |15-25\ Beaver t-4! ox6 V. Block 950. Own Fball Cire-Sp (jear Mag. .| Ye \King... No... |Grav.. |134G-133K .|Orem Eure! 
| | i | 
Leader B » 112-20)0wn t-6'4x6 O Singly., 800/Own Fbhall 900) Pressure Detroit Mag. .| Yes..|King.... Yes. .|Grav..|14G-20K Own Eure 
Leader Cc} 6 [15-36 +5 x7WlV.. .|Block.| 700 1400) Pressure Detroit iMag. .| Yes. .|King.....| Yes. \Grav. 2G-20K Own 
| | 
Little Giant B) 1950) 4 |16-22)}Own $-4'5x5 |V...\Pairs..; 900) Own KF ball $50|Cire-Sp Gear. .| Maj Yes. .| King. - Grav..|5G-25K... .;\Own Own 
Little Giant A} 2000) 6 |26-35/Own t-5loxh |\ Pairs Ow! Fhall. 1200! Circe-Sy Gear..|Mag_ .| Yes.. | King. Yes. .|Grav.. |5G-35K Own Perfe 
| | 
Maxim A} 1685} 3 |12-24 4-414x5!/V...|Block. | 950/Own 700) Cire-Sp iGear.. Mag. ./Yes.. Holley. ..|No...{Grav..|1G-15K Bent Mod 
| } 
Moline Universal D, 1500 2 } 9-18\Own $-314x5 |V...|Block.|....| Remy Klee. .| 610)Cire-Pr cee. {[Crar..|Bat... looses folley...|No...]Grav.. | 15G Bennet Perf 
| P 
Monarch Lightfoot B| 1200' 2 | 6-10) Kermath 14 x4 |V...\/Block.) 900 Own i ball..| 400\Splash-Pr _.....\Gear..|Mag. .|..... | King .|Yes..|Grav..|1G-9K — er 
Monarch Neverslip Mj} 2050) 4 |12-20)1 rd 1-4 x6 |V...|Block.| 850) Erd Fball 750\Cire Plun .|Mag 1Yes.. | ting .| Yes. .|Grav.. |2G-23K Bennet 
Monarch Neverslip Ni 2350) 4 {18-30 Beaver +43,4x6 \\ Block.| 800| Beaver Kbail.. | 1000|Splash-Pr Gear. .|Mag ) Yes King Yes. .'|Grav.. |2G-23K Senne : Perf 
A peer - | Pe 
National E} 1075] 2 | 9-16)Waukesha 1-31 4x54) Block. 1000)Waul Phrot | 615|Splash }Plun |Mag |No Sennett. ./Yes.. | Grav.. /10G-20K Barnett erf 
National ail Fi) 1375 » 112-22) Waukesha 4-41 4x534\\) Pairs 00; Wau Throt | 660) Splash Plun. .| Mag | es. .| King Ye Grav 10G-24K Sennett Mod 
| Mc 
Nilson Junior! 1775, 4 |16-25|Waukesha. .|4-444x5% 4 V...|Pairs..| 900) Waul 630\Cire-Sp Plur..|Mag. .| Yes. . | King Yes, .|Grav.. |\2G-21K Bent od 
Nilson Senior) 2475 5 |24-36| Waukesha 4-4%4x6%4 \ os S00! Waul 440 Cire-Sp. Plun Mag Ye King Yes. .!Grav.. |3G-28K Ben! Perf 
} | , 
Parrett H| 3 |} 12-25! Buda 1-41 4x5!4/V.. .| Block 1000, Own Cent $00} Pressure - Gear. .|Mayg. .JNo Kin No Grav.. (3G-18K —_ Eur 
Peoria J § 112-25)Climax +5 x6'6/V...|Pairs..| 750) Climax Fhall..) 960) Cire Gear. | Mag Yes. .|Stinby...) No 5G-20K Benn : Perf 
Port Huron § (12-25|Erd 14 x6 |B Block. 900) Pick Throt.| $09! Cire-Sp. Plun. .| Mag . King .|No... |Grav.. |5G-25K Bent Perf 
Prairie Dog L’ 1150 ~ | 9-13| Waukesha $33 4x5" 4 \ Block 950, Wauk Fball..) 550) Cire Gear | Mag Yes. .| Bennett ..-|Grav..|12G. Benn Ma 
| Moc 
Reed 9 110-20) Waukesha. .|\4-4 x534|\ Pairs.. 1100; Waul Fball. Splash Gear. .| Mas Yes. .| King. .|'No.../Grav.. |4G-16K Benn , 
Reed » 115-30) Waukesha 14! 1X94 \. Pairs 1000) Waul F ball Splast war.” Mag Yes King No... |Grav. 4G-16K Ben Perf 
Royer 1650, 3 |12-25|Erd t4 x6 [V...|Block., 900) Pr Fball 850) Cire-Sp Plus Mag. .| Yes..| King. No... Gray.. |}3G-16k Ow: ee Own 
| | Owr 
Rumely Oil Pull , 112-20;/Own 2) xd H. Block SH0/Own ent plast Pr. M-hipp Mag. .| Yes }Own Yes..|Pump 11 1-20K Don Owr 
Rumely Oil Pull 13-20! Own 9-7 xSloiH Bloc 530,.Own ‘ent 2000) Splash-Pr. M-kipy Mag. .| Yes. .j/Own Yes..|Pump.|1G-34K Do Ow: 
Rumely Oil Pull 5 \2040\Own 2-% xl0 |H singly.) 450 Own nt plash-Pr.. | M-Kipp Mag lYes. .|Own Yes. | Pump |1G-41k Donald 
Rumely Oil Pull % |30-60\/\Own 2-10 x12 (H...\ singly.) 570, Own at. .|7500) splash-Pr.. | M-Kipy Mag. .|No.. .}Own Yes...) Pump.!3G-70K None Ow 
Samson Sieve-Grip §-25| 1750 3 |12-28,Ow! 4-4! ,x6%,/\ Block 650'Own ball ire-Sp Giear..| Mag... |Opt......|No...|Grav.. |18K Ow Per} 
Square Turn A\ 1875 s |18-35/Climax 1-5 x6lolV...| Pairs 850) Climax Cent 150! Cire...... ....../ Wane..|Mag.. Yes.. tmbye...'/No...|Grav.. |4G-30K . Bent Per 
Trundaar cc 8 \20~-35) Waukesha £3 x6%4 900 Wauk S75 Splaust ous . ng ..|Mag..| Yes.. usign... ° 30G. .--|Bent om 
er 
Turner , Simplicity LM 9 |12-20| Waukesha. . | 4-334x514|V.. .| Block. | 1000 Wauk Fhall.. 550)5plast Gear. .|Mag..|Yes../ Kin Yes...) Grav... /5G-15K .|Bent j 
Turner Simplicity LMU § (14-25 Buda $4! 4x5! o\\ Block. | L000) simplex 750) Pressure... Gear. .|Mag..! Yes. .| King Yes... |Grav.. |5G-15K Bent Spi 
Mo 
Twirw City 3 |12-20\0wn 4! 5x6 {I slock . | 1000) Pierce ‘ent S00) Pressure Gear. .|Ma Yes../Holley... No...|Grav.. |3G-23K Bent | 
Twin City 4 + 116-30,0w: 14-5 x7!4\L.. .| Blo 650 Own ent../ 1700) splash. ...| Uetroit Mag.. Yes. . | Holley No...) Vac... (3G-331K Benn | Bre 
Velie 3 |12-24.Own.. 1-41 ¢x5)4!\ Block. 1100) Pierce Fball.. 995! Cire-Pr. Gear..|Mag. .| Yes.. King. | Yes../Grav.. |2G-20K Ben! Mo 
Wallis J 3 115-25)Own $-414x534)V... Singly., 900 Own ilyd 750\ Splash. ... _..|Plun.. Mag.. Yes. .| Bennett No...'Grav.. |2G-20K \Ber Mo 
Waterloo Boy N} 1250) 3 |12-25|)Own 2-6!5x7 HH. 750 Own i ball..\1275|splash-Pr.. _...|Plun..| Mag. .| Yes..|scheb Yes, .\Grav.. |1G-20K Own Mo 
| | 
Whitney Pv 2 | 9-18)Gil 2-51 4x614)0.. .\Singly., 750) Gile Fball.., 650|Splash....|/M-Kipp.|...--- Mag..|Yes..\Bennett. .|No.../Grav.. 9G... Pe 
Wisconsin E} 2250 4 /16-32|Climax +5 x6!'y/V...\Pairs 8)0 Climax Fball..!1375! Pressure _....|Vane.. |Mag..| Yes..|stmbg. No...|Grav..|6G-17K... poem ett ha Ov 
| | j Oy 
Yuba Ball ,Tread , 12 20| Waukesha $-4! ox634\5 Pairs..| 700 7 Mag. .\No...|Ensign. . .|No.. .|Grav.. Y%G-27K. . .|Donald Or 
Yuba Ball ,Tread 2 -35!Wisconsin. .|4-5'4x7_ | s Pairs... 700 : Mag. .|No...|Stmbg. . .|No...|Grav.. 30G-8K. . . .|Donald | a 
Yuba BallyTread eae 10-70 tH ox8!ol% Singly.! 600 Cont. |3/00/Cire McCord.|Gear..|Mag. .| Yes |\Stmbg |No.. .|Grav. 16G-60K. - |Bennett 
Abbreviations ( ‘ire-SP—Circulating Splash Grav—Gravity L—L-Head » 
Bat—Batt ona oe gee 1i—Horizontal Mag—Magneto q 
Bs — Battery slec— ectric Hyd—H ydraulic O—Opposed 
Sent—Centrifugal Expand—E-xpanding 1 —Velve-in-Flead Plun—Plunger 
Cire-Circulating Fball—Flyball -V alve-tm-12eGe —— ee 
Circ-Pr—Circulating Pressure Fric—Friction Ind—Individual Splash-Gr—Splash Gravity 
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| | 
Perf x. | 914| Water...» .| /12-6-700 \Own... a Ly eee eee ee \Ge ar, 2% =| 2 “ve 8 .|Live 2 |Knuckle. IC hannel.! 90 4, 000| Heider on oe 
Perfex...| 9% |Water. |Pump |14—-7-600....|Own...JOwn....|Fric.....|....- No... |Gear. 2% 2 57x10}... ..\Live 2 | Knuckle. Struct...) 96 6,000)Heider.............. e . 
| i . | | | | 
Perfex...| 6 +Water. |Pump 112-7 - \Foote. .|B & B...\Plate.. B Sock. Gear..| 2} 2 48x12 Sta 2 |Knuckle.. |Struct...| $3 3,850) Hession _D 
| } | | | 
Bremer..| 25 |Water..... |Pump.|12-6 800.... \Own. .{Own....|Cone....| 3 |No...jGear..| 24 2 30x 9}.....|Live 2 |. .|Steel.... Opt..| 2,500) Hollis _M 
| | | | 
Own | 19 Water. ais. /14-9-625... ee: \Own a ee ares |Gear 2 hese . |Struct. i ae 13,900) Holt 45 
Own | 53 |Water. Pump \22 12-460... \Own...|Own. ...|Plate....|...-.|...-+/Chain. |-- @ MD favcnens | ere Struct....j.....) 23,600} Holt... . 15 
Perfex 8 |Water. Pump j13 7-900 {Own Own....|Expand..! 2 |No... —s 2% =| 2 60x10) .|Live...| 2 |Knuckle..|Struct...; 91 5,000) Huber Light 4 
| | | | } 
Candler 10 |Water. |Pump.|24-8-412 \Own B&B... |Plate. 2 |Yes..|Gear..| 2% | 2 60x12 Sta.. 2 |Knuckle.. |Struct.. . 5,500|Hudson.. . _K 
| | | 
Modine..| 7 |Water. |Pump.|14-814-600. . | Foote cotta iDisk....| 2 |No...JAxle..| 3% 2 54x10}. . Live. 2 |Knuckle.. |Struct. %6 | SE ins ova cdceectieets Cc 
| | } | 
: } | | 
Own 45 |W ater. Pump. |30 12-400 Own |Shoe “e 2 |Yes../Gear..| 2% 2 96x30}... .. |sta ; 2 |Swinging.|Steel....|137 | 4,000) Imperial ool 
| | | | ; | 
Candler.| 5 |Water. Ther. .|744-6-1000. . Own... Own \Cont.. Sale |No.../Chain.|----- ; 2 50x12 Sta 2 |Swinging.|Struct.. .| NE secs idedcc cashes D 
| 
| 2 Water. Ther , 1244-8 ee a ee \Own see leer cree | 40x12; 2 ista.. 4 &5 3,300)1.H.C. International... . 8-16 
39 |Water. Ther. .|20-8%4-.. | {Own \Fric.. Ae 3 RRS SSE | 2 | Séx10).....[Sa... 2 9114| 5,525)|1-H.C. Titan. . asa 
; Opt. : 20-10% 400. Re hala 2 .|Chain.}| 2% 2 54x10} : BS | 90 5,500)1.01.C. Mogal.............. 
40 |Water. Pump.|!8-9 ‘ Own ‘it ; Eee oe 2 66x14! lLive | 2 8614] 8,700\1.H.C. International . 
Perfex.. . 7 Water. ... |Pump.|12-6- 590 Foote. . |Cotta... | Disk. 2 \No...|Gear..| 3 2 60x12 Ai seer Struct. 99 | 4,400\Interstate Plowman........ 
Perfex. 7 |Water. Pump.|14-8-590 Foote. .|Cotta. . . |Disk 2 INo.. |Gear | 3 2 | 60x12 Se) ee .|Struct.. | 99 4,800!Interstate Plowman....... a 
} | | } 
Modine.) 9 |Water... |Pump.{11- -744-750. .\Own. .. (Own cont... 1 |Yes..\Gear..; 2% 2 | 56x10 Live 1 |Knuckle.. |Cast .| 3,800|LaCrosse Happy Farmer. . £ 
Modine. 9 |Water.....|Pump.j11-714-750 |Own.. {Own |Cont 1 {Yes../Gear..| 24% | 2 | 56x10 Live.. | 2 |Knuckle..|Cast | GOUCTERIOIES. 6 ooo sccccesces: 
Perfex Water... .|Pump.|18-8-475 Own. ‘Own \Shoe. ...| 2 |Yes..]Gear. | 24% 2 54x12 2 |Knuckle.. | Pressed. cae ee 
| } 
Eureka. 8 | Water. ...|Pump.|14-6- . 1Own... lown' Shoe... . 2 |No.../Gear.. | 24% | 2 | 48x12 |Sta 2 |Knuckle.. |Struct. 81 4,800! Leader B: 
Eureka. 14. | Water... ..|Pump.|14-8-700 Own.../Own....|Cone....} 2  |No...|Chain. | 1% wool 2 |Sta 2 |Knuckle.. |Struct. 94 SS eee cS 
| | | * 
Own | 8 |Water.. Pump. 9-7- 900 -. |Own...'Own \Cone....| 3 |No. \Gear 3 | 2 | 54x14 |Spring..| 2 |Knuckle..|Struct. 87 | 5,200)Little Giant.............. B 
Own 10 |Water. Pump. 13-9-750. . Own. Own iCone. | 3 INo.../Gear..| 3 2 | #66x20 . |Spring.. Knuckle. . |Struct.. .|102 8,700|Little Giant.............. A 
| | } | | j | 
Perfex 8 |Water.....|Pump.| 8-8-950....|Own.../B & B... | Disk | 3 |No...|Worm.| 34% | 2 | 40x10 .|Live...| 2 |Knuckle..|Channel.| 30 SPSS Scie cvaceavenre 
| | | | : 
| } 
Modine...) 5 |Water...../Ther..) 9-6-1050...\Own.../B & B... ./Yes..|Gear..| 2% | 2 | 52x 8 Sta & .|Cast... | 3, 280|Meline Universal. ........ D 
Perfex...| 6 Water. Pump.| 9-7-.......|Own...|Own Eapend.. | 1 |No...|Chain.| 2! D 2 . Struct. | 3,200|Monarch Lightfoot........ B 
Perfex. | 10 Water... ..|Pump. 18-8-500.... Foote. ./Burman. |Shoe. . 2 |No...|Chain. 2% 2 | . Struct. } Monarch Neverslip....... M 
Perfex. | 12 |Water.....|/Pump.|18-8-475. ...|Foote..|/Burman.|Shoe....| 2 |No...|/Chain. | 2% | 2 | ; De veeBeacaay eae Struct. | 6,200|Monarch Neverslip........ N 
Perfex...) 9 Water... . .|Pump.|10-6-600....|Own...|..2..... 4 |No... Gear. | 3% 2 46x10) Live 2 |Knuckle..|Channel.| 85 | 3,800|National................. E 
Perfex...| 1014|Water.. . ..|Pump.|10-6-600..../Own...]........].....-. 4 INo... 3 2 46x10! Live 2 |Knuckle..|Channel.| 85 | 4,200|National. - 
Modine..| 4 Water are Pump.|20-6 360. ---{Own...jOwn. Shoe. . . 2 |No. Chain.| 2% | 3 5Ox.. | Live. 2 |Knuckle..|Struct...| 84 | 4,500/Nilseon.............. Junior 
Modine..| 5 |Water.... |Pump. 24-8-320....j/Own...|Own Shoe... 2 No... Chain.| 2% | 2 52x ILi ive 2 |Knuckle..|Struct...|100 | 5,600)Nilson.............. Senior 
Perfex...| 8 |Water.....|......{12-8-1000...|Own...!Own Disk....| 3 |No...|Gear..| 2% 2 a - +++ {Sta 2 | .|Struct...1107 | 5,200)Parrett.................. H 
Eureka 9 |Water.....|/Pump |!4-7-750. --- |Nuttall./B & B...|....... 2 |No...|Gear. 3% 2 | 56x12) Sta. 2 |Knuckle..|Channel.| 96 | 3 
| | | 
Perfex 1114|Water..... Pump.|14-8-650. | ee eae |e ere 1 |No...j/Gear..} 2 | 2 56x10).... |Live 2 |Knuckle..|\Channel.| 93 5,700) Port Huren “ 
| | 
Perfex 714) Water..... Pump. |10-7-950....|Own...|Own....|/Cone , a ee Gear..| 2% 1 48x20}. ‘ Sta 2 |Knuckle..|Struct...| 97 3,200) Prairie MR actesiscscccd & 
| | | 
Modine..| 7 |Water..... Pump. |12-7-875... .|Own. . . |Burman.|Shoe 2 /Yes..|Gear..| 214 2 | 60x10).....|Sta 2 |Knuckle..|Channel.| 98 | 6,000/Reed. . 
Modine -+| 7 |Water.....|/Pump.|12-7-875. ...|Own. ../Burman. |Shoe. 2 |Yes../Gear..| 2% 2 60x12!.....|Sta.. 2 |Knuckle..|Channel.| 98 | 6,000|/Reed...................-5 
{ 
Perfex. | 9 |Water..... Pump.|18-8-650..../Own...|....... 1 |No.../Chain.| 234 54x14] ae See | 2 |Knuckle.|Channel.} 84 | 4,900)Royer..................-- 
Own | 10%/Oil.. Pump.|18-7-560. .../|Own. ..|Own Shoe 2 |No.../Gear..| 240 2 A oe Live 2 |Knuckle.. |Struct...| 891% Rumely Oil Pull 
Own....| 15 |Oil...... Pump. 23-8)4-530. }Own.../Own. .. . {Shoe 2 |No...|Gear..| 2ho | 2 | 56xi8|.....|Live 2 |Knuckle. .|Struct...| 9245|| ||| ||Rumely Od Pull... 1... 
Own. a |): See Pump.|26-9-450....|Own. ..|Own. . . . |Shoe 2 |No...|Gear..} 2. 2 | 64x20 Live 2 |Knuckle.. |Struct.. ./103 ..|Rumely Oil Pull........... 
Own. | Sr Pump. }36-11- 375... -|Own. ..}Own... .|/Shoe 1 |No.../Gear..| 1%o 2 80x30]..... Live 2 |Swinging.|Struct.../141 |26,000)/Rumely Oil Pull........... 
Own | 14 |Water..... ee | a ee a Spee a ae eee 2 4an00) ........ Rigid oe EN Struct...|106 | 5,800|Samson Sieve-Grip..... S-25 
Perfex...; 10 |Water Pump. |12-8-850....|Own...]........].....-+ 1 |No...|Gear..| 234 2 | @0xi2|..... Sta.. 1: ae eee Struct...|130 | 7,200|Square Turn............. A 
Perfex. | & TM. .cBssccc 10-8-900..../Own.../B & B...|Disk. . S iivess sc | eee es a See. See, eee een Struct...].....] 9,300/Trundaar............... cS 
Perfex...| 8 Water. Pump.|14-7-600 Foote. .|Own Disk 2 |Yes..|Gear 2% 2 54x10 Sta 2 |Knuckle.. |Struct. er Simplici 
4 jater..... : 300. . . * isk. . 2 |Yes. a 2 ta. . 2 “ ---| 87 | 4,000) Turner Simplicity. ......LM 
Perfex 9 |Water.....|/Pump.|14-8-600....|Foote..}........ Disk....| 2 |Yes..j/Gear..| 24 2 54x12 Live 2 |Knuckle..|Struct...| 87 | 4,400!Turner ese, See LMU 
‘ | | 
Spirex...} 7 |Water Pump.|16-6-650....|Own...|B & B.. .|Plate. .|No...]Axle..| 236 2 50x12) Live. 2 |Knuckle..|Cast....| 84 | 4,000/Twin City................- 
Modine..! 20 |Water.....|Pump.|17-8-528..../Own. ..(Own Cont .|No...|Rim 2 2 | 54x14! Sta. 2 |Knuckle. .|Struct...|108 | 7,800|Twin City Rees bch A 
Bremer..} 14 |Water .|Pump.|13-734-900. .|Own.../B & B...|....... 3 |Yes..|Gear..} 2%o 2 54x10|.....|Sta. 2 |Knuckle..|Struct...}] 91 | 4,300|Velie...................08 
: : , : | 
Modin« | 8 |Water......|Pump.|18-624~430. .|Own. . .|Own. . .. Shoe 2 |No...|Gear..| 214 2 48x12) ....|Live 1, PRAM Pressed..{100 | 3,250|Wallis. . - 
Modin« | Water Pump.}14-8-. . -|Own. . .|Own... .|Cont. 2 |No...|Gear..| 234 2 52x12|..... Live 2 |Swinging.|Struct...| 89 | 5,860|Waterloo Boy............ N 
. | : } 
Modine... | Water... . .|Pump.}11-634-750. .|Own. . .|Own.. . .|/Band 3 |No.../Chain.| 24% 2 48x10 Live 2 |Knuckle..|Channel.| 82 | 2,850|Whitmey.................. 
Perfex...| 12 {Water .|Pump.|16-8-575....|Foote../B & B...|Disk....| 2 |No...|Gear..| 214 2 §2x12]..... Live 2 |Knuckle..|Channel.} 95 5,400] Wisconsin. .............. E 
Own. 644| Water... ..|Pum ~ i 75 
64 : p.|12-634-700. .|Own...|/B & B...|Disk....| 3 |No...]Gear..| 2tie |...-|....... OD Meaosesne UD Eo Channel.| 90 | 6,750|Yuba Ball Tread........... 
Own | 15 |Water..... Pump.}. .-814-700. .|Own. ..|Paragon.| Disk. . 2 Te.cne DN ve wkecwcces ae See = eee Channel.|108 38, Yuba B il Tread Desc eup aia - 
Own -. D g 10,250 a Ball Tread. . . 
Ywn....{ 22 |Water .(Pump.'18-1044-600.|Own. ..1........ Expand.. S Tie... ee time Voc Mceccc CS tt See Channe].|120 {21,000|Yuba Ball Tread.......... jo 
a sh Pe Splash Pressure Vac—Vacuum Hersh-Sp—Herschell-Spillman Scheb-—Schebler 
Sta—Stationary King—Kingston S.H.J.—Shotwell-Hobart-Johnson 
Struct— -41.J. 
T—_T-Ho ~* anes Steel Equipment M-Kipp—Madison Kipp Sparks—Sparks-Withington 
TI hrot—Throttle B & B—Borg & Beck Pick—Pickering Stmbg—Stromberg 


V—f ertical 


Cont—Continental 


Rayfid—Rayfield 


Wauk—Waukesha 








40 Years of Domestic Metal Production 


Steady Increases Are Shown Throughout the Years and Thére Is Evidence 
of the Strenuous Effort Made to Increase Production to Meet 
the Demands of War 


the metal market has, quite naturally, interested the 

manufacturer of automotive products both in a gen- 
eral way and also more particularly in regard to those 
metals which are essentials to the carrying on of his 
business. In past years the various branches of our 
industry have been dependent on the prices set for steel, 
aluminum, copper and other metals for the fixing of their 
respective selling prices for the product with which they 
have been individually identified, or, at least, the basic 
prices of these metals exercised an influence on those of 
the complete car, truck, tractor, etc. 

That conditions were abnormal in the highest degree 
during the past year is an axiom—the truth of the state- 
ment is so apparent that no proof or demonstration is 
needed—and obviously the automotive industry has been 
practically dominated by the existing position of the 
metal market, plus restrictions, plus labor shortage and 
the general upheaval of social conditions in wartime. 

It is true that official concessions made here and there 
under varying circumstances tended in many cases to 
relieve the tension imposed by the shortage of available 
metals, but it is also true that the several and more or 
less complex priority orders with their individual excep- 
tions and limitations very often resulted in the group of 
manufacturers affected thereby being utterly at sea in 
regard to the precise effect on trade. In other words, 
the absorption for war purposes of an enormous quantity 
of steel and other metals not only caused an absolute 
shortage, but the means taken to relieve such shortage 
even temporarily and in certain specified directions too 


Jit me normal commercial conditions the state of 
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often caused additional troubles and misunderstandings. 

That this should be the case is not to be wondered at, 
for human nature has not changed since AXsop demon- 
strated it was impossible to please everybody, and, with 
the best possible intentions, the official allocation of cer- 
tain metals to specified sections of various industries 
sometimes brought results which were not pleasing to 
others. 

However, restrictions have been removed, production 
generally is speeding up, and already there are indications 
that things will be a bit easier for the automotive prod- 
ucts manufacturer in the near future. 

We are still faced with problems regarding steel, 
primarily, and other metals to a lesser degree, but, 
doubtless, these will be solved speedily. For instance, it 
is possible that several million tons of steel will be needed 
to assist in the restoration of devastated France and 
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Belgium. It is not known how much may be required, 1917 and 1918. For this reason a few of the items are 
but it will be a quantity large enough to make serious represented by estimated totals. All figures refer to 
demands on our present estimated production of 45,000,- domestic production only. 
000 tons a year. The tremendous growth in the use of the comparatively 
The table and charts herewith are self-explanatory, new metal, aluminum, is shown in the table. In 1883 the 
but in regard to them it should be mentioned that the production was but 83 lb., in 1917 it was 180,000,000 Ib., 
pressure of wartime business has seriously interfered and, although figures for 1918 have not yet been compiled, 
with the official compilation of production figures for there is but little doubt that the total is even larger. 











Forty Years’ U. S. Metal Production 50 
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920,000 169,917 170,000 9,446,308 6,114,834 89,686 48 
1,300,000 205,384 188,000 8,623,127 5,281,689 81,499 


4,000,000 220,571 212,000 9,652,680 7,156,957 99,980 
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17,211,039 387,945 375,099 25,781,361 23,362,594 233,745 

11,152,000 420,791 310,762 15,936,018 14,023,247 190,749 

34,210,000 487,925 363,319 25,795,471 23,955,021 230,225 
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From 2% to 60% of Farms 


Development of Compact, Easily Managed Machines Extends Field 
From 15 to 48 States—Market Greater Than Production Capacity 


the condition confronting the farm tractor in- 

dustry. Up to 1916 the number of farm trac- 
tors in use represented approximately one-third of 
1 per cent of the total number of farms in the 
United States, and farm tractor use was confined to 
the great wheat and corn belt. In many of the east- 
ern states very few farm tractors had been sold 
and the horse-drawn implements were used on prac- 
tically all farms. 

At the close of 1917 the number of tractors in use 
has increased to a little over one-half of 1 per cent 
of the number of farms and at the close of 1918 
the number had increased to something over 1 per 
cent. 

The increase in the tractor use had come almost 
entirely from the advent of the small compact 
tractor which extended the scope of the tractor into 
the smaller farms and extended its market into 
practically all states. 

Up to a few years ago tractors were practically 
confined in their use to farms of 500 acres or over, 
and even in these farms a very small percentage of 
the farmers were using tractors at all. From the 
wheat and corn belt and the large farm interested 
in the extensive cultivation of subserials the develop- 
ments in tractor design and production has carried 
the tractor at least to some extent into most of the 
other states and into farms of a general character 
down to as low as 50 acres. 

It has made extensive markets in the states which 
previously had no use for tractors at all. It has 
not only extended the possibilities of the use of the 
tractor over small areas for cultivation but has made 
available for belt work in connection with the other 
power machinery possibilities on the smaller farms 
so that its economic value is increased and it can 
earn its way on farms restricted in size and devoted 
to general crops where the tractor of 3 or 4 years 
ago could not be economically used. 

In New York State, which was not considered as 
a tractor market before this newer development, 
there has been a large sale of tractors in the last 
2 years, and particularly in the last year, and they 
have been successfully used on farms as small as 
50 acres. Some of the dealers in this state have 


Thine last 2 years have seen an entire change in 


sold as high as sixty tractor in their section. 

The two conditions which have governed the de- 
velopment of the tractor in this way have been 
the world-wide demand for American food products, 
developed by the war, and a shortage of labor on 
the farm. 





This shortage of labor is just as acute on the 
small farm as it is on the large farms in the wheat 
and corn belts, in fact in some respects it is more 
acute because of the difficulty in securing help of 
the character which must be available for the many 
duties devolving on the man on the smaller farm 
where jobs cannot be specialized. 

In addition to this the farmer who is operating 
the smaller farm meets with the growing dislike 
of the laborer with the heavy physical work which 
is necessary in cultivating with horse-drawn imple- 
ments, and in operating the hand machinery re- 
quired in the other jobs. 

The advent of the small tractor has automatically 
increased the potential market from approximately 
2 per cent of the farms in the United States to a 
little over 60 per cent of the farms in the United 
States and it has automatically extended the market 
from approximately fifteen states to the forty-eight 
states of the Union. 

It is evident that the demand for American food 
products is to continue with almost the same im- 
perative necessity for some time to come although 
actual hostilities have ceased, because a large part 
of the European farm areas will still require a great 
deal of re-construction in order to put them back 
to a pre-war production. 

It is also apparent that the labor shortage is to 
continue although perhaps not to the same degree. 
There is no evidence of any surplus of labor in the 
United States and when the readjustment is over 
there will still be a shortage which is usually felt 
on the farms more than in any other direction. 

Under these conditions it is obvious that the 
actual immediate market for farm tractors is much 
larger than the present productive capacity and the 
potential market is at least as big as the developed 
market for passenger cars which has come out of the 
20 years work in this field. 

The development of the small tractor with its 
extended possibilities of service, less expensive to 
buy and maintain, with greater opportunities to be- 
come economically useful under the varied condi- 
tions of farming in this country, have increased the 
market not only by. extending it over states which 
were not tractor users previously, but by increasing 
the possibilities enormously even in the states which 
previously used a good many of the tractors then 
produced. In Nebraska for instance a number of 
farms of 500 acres and over represents 11 per cent 
of the total while the number of farms of 100 to 
500 acres represents 70 per cent of the total. 
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NUMBER OF FARMS OF VARIOUS ACREAGES IN ALL STATES 


NEW ENGLAND 



































































































































| ,000 by 
STATE | Under 20 20 to 49 | 50 to 99 | 100 to 174 | 175 to 499 | 500 to 999 | ‘Seam and | TOTAL 
| Acres Acres Acres Acres Acres Over 
paismemiaaiiimecanaen ee pat on Beas a otc aaa SER Spare ee 
ra | 7,113 9,492 | 17,895 16,633 8,293 | 129 | 60,016 
New Hampshire 4,595 4,509 6,248 6,247 4,774 167. | = 27,053 
Vermont......... 4,578 3,481 5,910 9,492 8,516 125 | 32,709 
Massachusetts. . re 10,606 8,890 | 7,981 | 5,703 3,325 93 | 36,917 
Rhode Island.........! 1,3ee | 1,144 | 1,264 | 945 487 24 sO} 5,292 
Connecticut.......... | 6,085 | 6.306 | 6,634 | 4,999 2,613 _ 40 | 26,815, 
Total... ..| 34,304 | 33,822 | 45,932 | 44.019 | 28,008 | 578 188,802 
MIDDLE ATLANTIC 
NO NOI oc cn. te ns | 34,188 31,047 56,821 61,031 31.163 | 2431 ~~ (215,597 
New Jersey.......... 8,073 7,607 8,194 | V,208 | 2,235 59 33 , 487 
Pennsylvania......... | _ 38,658 39,721 65,687 | __55,518 | _ 18,912 167-219, 295 
(eee it ' 80,919 78 ,375 | 130,702 | 123 ,756 | 52,310 469 468 ,379 
EAST NORTH CENTRAL 
- RE i 50,331 | 88,047 68,746 | 25,113 ‘112.°|~—s«272,045 
Dl... ......+s0c- 23644 40,161 67,221 57,261 | 26,107 142 215,485 
0 eer a 33,322 57,917 80,539 57,750 203 251,872 
Michigan............ | 14,785 49,890 73,748 50, 622 | 17,143 165 206,960 
Wisconsin........... | 10,647 23,460 54,007 58 , 439 29 ,467 141 | 177 ,127 
ere 108 , 283 197,164 | 340,940 315,607 | 155,585 763 1,123,489 
WEST NORTH CENTRAL 
Minnesota... ....... 2. | 5,619 12 ,028 26,571 55,424 | 52,836 300 | 156, 137 
) Nh eee eae | 13,724 15,678 38,712 80,121 | 66, 165 214 | 217 ,044 
jo re 19,756 | 47 5398 | 74,178 | 80,020 51,921 544 277 , 244 
North Dakota........ 229 | 450 | 1,207 | 23,003) 34,393 2,416 | 74,360 
South Dakota........ SOS 1,121 2,406 | 28,396 | 33,041 2,174 | 74,644 
Nebraska........... : 4,358 4,558 | 12,618 | 43,916 | 47,233 3,867 | 129 ,678 
Mamie. ........-.5.. ___ 8.042 10,738 |__26,151.|__57,789 | __ 61,286 3,360 | 177,841 
‘Total. . 52.536 91,971 | 181,843 | 368,669 | 346,875 12,875 1,109,948 
SOUTH ATLANTIC 
Delaware............ | 1,585 | 1,988 | 2,977 | 2,849 | 1,429 6  —-:10, 836 
Marvyland:...<........: 10,232 . | 8,629 | 9,946 | 11,457 8,070 83 48 ,923 
Dist. of Columbia... . . 122 | 65 | 17 10 40) pcsdometio@E Wikthaoins ' 217 
Virginia. .. . ae. 39 ,746 42 ,390 | 38 , 342 32,997 | 26,101 992 | 184,018 
West Vi irginia. me 15,399 | 20 , 323 | 26,806 20,156 | 12,248 437 | 96 ,685 
North C ‘arolina. . eer 43 , 224 75,629 | 62,157 43,987 | 25,254 805 | 253,725 
South Carolina....... 37,985 70,582 | 33,147 19,427 | 12,539 812 | 176 , 434 
ra 29 ,629 117 , 4382 | 68,510 42,275 | 27,710 1,521 | 291 ,027 
PE as tacutios wae 9,084 | 17 ,169 | 9,999 8,178 4,545 371 | 50,016 ' 
Ee: 186,956 | 354,207 | 251,901 | 181,336 | 117,899 5,027 | 1,111,881 
EAST SOUTH CENTRAL 
OS 55,472 58 , 537 65,778 50,134 | 26,639 444 | 259,185 
Tennessee............ 47 ,341 72,212 60,105 41,545 22 ,450 481 | 246,012 
pe 41,858 106 ,841 55,448 35,563 20,093 822 | 262,901 
Mississippl. ...... <6 % 66 , 943 112,666 44 ,645 30,172 | 17,115 780 | 274,382 
fo eee oer 211,614 350 , 256 225 , 976 157 ,414 | 86 , 297 2,527 | 1,042,480 
WEST SOUTH CENTRAL 
AYIOMEOS. .. 6 oi esse os 36 , 259 74,983 45 ,373 39,353 17,149 398 | 214,678 
i ea 29 , 256 46 ,389 20, 248 13,681 8,406 1,018 | 120 , 546 
Oklahoma... ....... 7,158 31,489 39 ,002 75,186 33,812 857 190,192 
MIN 8 ime) soar sae 29 ,371 98 , 583 112 , 237 94,574 59 ,049 11,123 417 ,770 
Total... c...scs.00) VOB, 251 , 444 216,860 222,794 118,416 13,396 943 , 186 
MOUNTAIN 
DRGRUOMG,.. 5 ..sc ce sce cian 755 956 | 1,260 10,552 | 8,339 1,999 26 , 214 
| RR ere 2,005 4,048 | 5,820 11,891 5,866 256} 30,807 
Veo ee 420 338 645 3,816 3,629 1,155 | 10,987 
oe 5,070 3,882 4,384 16,355 12,476 1,577 46,170 
New Mexico......... 6,885 2,812 1,820 15,363 7,388 Zn 35 ,676 
Co er 3,346 1,477 820 2,591 757 72 9,227 
a vi swine kG 4,674 5,550 4,170 3,660 2,681 390 21,676 
INGVOGR. 06566600508 271 320 | 411 555 540 344 2,689 
i ee 23 ,426 19,383 | 19,330 64,783 41,676 6,365 183 , 446 
PACIFIC 
Washington.......... 10,529 10, 252 7,105 13 , 884 9,215 1,726 56,192 
ars 6,030 6,888 6,800 12,009 9,343 1,716 45 , 502 
SIG hcticcoveve 22,525 20,614 10,680 12,015 12,551 4,693 | 88 , 197 
jee Se ee 39 ,084 37 , 754 24,585 37,908 31,109 8,135 | 189,891 
| 
Grand total........ 839 , 166 1,414,376 | 1,438,069 | 1,516,286 978,175 3D, 50,135 | 6,361,502 
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Car Registrations 


HE most remarkable fact that may be gathered 

from the tables of car registrations, printed else- 
where in this issue, is that the greatest “density of 
automobiles” on the basis of population is to be 
found in the Middle-Western farming states. Iowa 
and Nebraska lead, closely followed by South Dakota 
—all adjacent states. In Iowa and Nebraska there 
is now one car to every seven of the population. It 
would not be quite correct to say that every second 
family there has its car, as in these states the peo- 
ple do not live in apartment houses and the families 
average larger than those of the big cities. In the 
cities of these states there must be many families 
which for one reason or another do not own a car, 
‘and the figures indicate that practically every far- 
mer there now has his machine. 

There could hardly be a more conclusive argument 
to show the utilitarian character of the automobile 
than that furnished by these figures. The farmer 
uses his car mainly for driving to town. While he 
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may occasionally make the trip purely for pleasure, 
as a rule it is business of one kind or another that 
compels him to make it. With the increasing amount 
of machinery of all kinds in use on the farm it be- 
comes necessary to drive to town more frequently. 
The whole method of conducting farm business has 
been changed by the advent of the automobile. Dis- 
cussing the “gasless Sunday” rule of last fall and the 
possibility of still greater restrictions on the supply 
of gasoline, which might also be extended to that 
part of the country west of the Mississippi, an Iowa 
dairy farmer said that without the use of his car 
he simply could not continue his business. 

Another interesting feature in connection with 
the registration figures is the rather irregular rate 
of increase. If we make an exception of New Jer- 
sey, the states at the head of the list showing the 
rate of increase are all Southern states. There are 
several reasons to explain this fact. Most of the 
Southern states have as yet only a comparatively 
small number of cars, so that a large proportional 
increase does not mean a very large absolute in- 
crease in the number of cars. New Jersey stands 
rather alone among the states with a high propor- 
tional increase, far from her neighbor states of New 
York and Pennsylvania. She has made up the for- 
mer lead of these states in respect to “density of 
automobiles” and now is on a substantially equal 
footing with them. 

It is only natural that the proportional annual 
increase in automobile registrations should gradually 
decrease, and the figure of 20 per cent for the whole 
country for the year-1918 is remarkably ‘good, con- 
sidering the circumstances. The full effect of the 
war’s interference with automobile production will 
probably appear only next year. 


Tests of Piston Rings 


T is a great pity that there is not some quick and 

reliable method for making comparative tests of 
piston rings. A large amount of ingenuity has been 
spent in recent years in attempts to improve this 
rather unimportant looking part of the engine. The 
claims made for the different special rings are all 
very much the same and there is no readily available 
method of checking them up. 

How important any slight improvement is from 
the standpoint of fuel economy may be judged from 
a recent estimate placing the number of piston rings 
annually produced in the United States at 200,000,- 
000. This figure may be slightly too high, but when 
it is considered that one automobile factory alone 
uses 16,000,000 rings per year it will be seen that it 
cannot be so very far off. 

The two aims of practically all inventors of piston 
rings are uniform pressure all around the ring and 
elimination of the leakage path at the cut or joint. 
Formerly it was customary to obtain the necessary 
“spring” by making the ring to a larger diameter 
than the cylinder bore and compressing it after 
material had been removed at the gap, but lately 
there has been a tendency to produce the “spring” 
by hammering or peening, the ring being machined 
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to the diameter of the bore and then expanded. The 
advantage claimed is that in this way the pressure 
can be made more nearly uniform all around the 
ring. 

Another change in the methods of ring manufac- 
ture has been the substitution of individually cast 
rings for cast-iron pots from which about a dozen 
rings are cut. From the individually cast rings very 
little material is removed in machining, and it is 
claimed that the chilled skin of the casting is more 
elastic or more springy than the core material. But 
the chilling also increases the hardness and there- 
fore the wear of the cylinder walls by the rings. 
Recently the suggestion has been made to cast the 
ring blanks in a centrifugal machine so as to com- 
pact the iron while it is solidifying. 

The automobile engineer whose duty it is to choose 
rings for an engine must often be in doubt as to the 
validity of the claims made for different designs. 
No generally accepted test for ring efficiency exists. 
Not even the pressure at different parts of the ring 
circumference can be accurately measured. Dyna- 
mometer tests, of course, will give some idea of the 
efficiency of the ring, but the difficulty is that when 
one set of rings is to be substituted for another 
for the purpose of a comparative test the engine 
must be dismounted and it is practically impossible 
to exactly reproduce all the conditions of the test. 


Returned Soldiers 


HERE is a tendency in some quarters to exag- 

gerate the condition of the returned soldier. It 
is stated that he is not being given a fair chance to 
secure a job and that in many instances he is being 
turned loose without any opportunity of making a 
living and with a good chance of his money running 
short before he can get suitable employment. 

It would not be correct to say that no such con- 
dition exists, because there are no doubt many in- 
stances where the soldier would like to get work 
and for a combination of reasons niay not be able 
to get it. Taking the situation generally, however, 
as it applies to the Mid-West manufacturing dis- 
tricts centering about Detroit, the condition does 
not apply. 

As a matter of fact there is a reluctance on the 
part of the soldier to return to the job he left. 
He is looking for something better, and in many 
cases camp life has put him in a frame of mind 
making him long for a rest more than fora job. At 
the Detroit government employment bureau soldiers 
come in now and then asking what are the chances 
of a job in a week or two. 

A large majority of the factories and industrial 
concerns which are able to turn to peace-time pur- 
Suits are taking back the men who were drafted or 
who enlisted, and in practically every case the re- 
turned soldier is given the first chance for the job, 
if his qualifications are anywhere near those con- 
sidered necessary. 

In the smaller towns the problem of the returned 
Soldier does not exist. It is those who have been 
attracted by the lure of the metropolis and decided 
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to seek employment in the big city, which they per- 
haps had never seen until the war took them there, 
who constitute a problem. The farm and factory 
can absorb the returned soldier readily, the big city 
cannot do so equally well. The soldier who is 
brought home to the place where he enlisted or from 
which he was drafted is not going to prove a danger- 
ous factor in the employment situation. 


Air Mail Service 


AN we take our long-distance air mail service 

seriously? Recent map-making and _ experi- 
mental trips have revealed difficulties and irregu- 
larities that do not give any great amount .of hope 
that long-distance air mail service is going to prove 
a success with the present type of planes. It would 
be folly, indeed, to go to any great expense until ex- 
periments on a small scale have shown exactly what 
can be expected. 

The principal fact which has been learned from 
experience to date is that it is unwise to fly in stages 
of over 250 miles. If longer trips are to be made they 
should be done in relays. Another fact which is 
becoming apparent is that the Liberty engine, al- 
though a great war engine, is not the most satis- 
factory one for mail-carrying service. The fuel con- 
sumption of this engine ranges all the way from 26 
to 32 gal. per hour, according to records.of the flight 
fields, and this, of course, is not economical from a 
weight-carrying standpoint alone. 

It must also be taken into consideration that an 
engine of this size and power requires frequent over- 
hauling, and that after 50 hr. of flight there exists 
an uncertainty as to how much longer the engine 
will run without failure. It is a fact that Liberty 
engines have flown from 125 hr. and upward, yet it 
is the average that must be considered rather than 
the exceptional. 

If the mail service is going to be materially bene- 
fited by the introduction of the airplane post on a 
large scale, it should be entered whole-heartedly, but 
a close study should be made of the type of engine 
and plane best adapted to the work. There is no 
doubt that we have a large store of Liberty engines 
on hand, and also a large store of the De Haviland 
type planes, but if these are not the most efficient 
type, before we get into the matter on a large scale 
it would seem wise to have worked out the best 
type of plane for the purpose and also to have care- 
fully determined the length of the desirable stage. 
The pilots who recently flew from Texas to Detroit 
demonstrated the futility of the long-distance serv- 
ice under present conditions. 


T the coming S. A. E. meeting in New York 
much attention will be paid to the subject of 
fuels. In view of the present precarious fuel sit- 


uation and the fact that the future of the automo- 
tive industry is absolutely dependent upon a rapid 
increase in the available fuel supply, the papers 
committee has certainly shown good judgment in 
making this the leading topic. 





186 


AUTOMOTIVE INDUSTRIES 


THE AUTOMOBILE 


January 16,181: 








oOo Uw 








atest 














2000 to AttendS.A.E. 
Victory Dinner 


Society’s Chicago Meeting to 
Discuss Engines of Various 
Types—New York Has 
Big Program 


NEW YORK, Jan. 15—More than 600 
tickets already have been sold for the 
Victory Dinner of the Society of Auto- 
motive Engineers, which is to be held at 
the Hotel Astor on Feb. 6. It is confi- 
dently expected that the number of mem- 
bers and guests in attendance will touch 
and probably top the 2000 mark. 

Plans for the Chicago meeting of the 
S. A. E., which will be held during the 
week of the passenger car show, have 
progressed to the point where a tenta- 
tive program has been adopted. The 
meeting will be held in the afternoon of 
Jan. 30, and the program will comprise 
a number of short papers on truck, trac- 
tor and passenger car engines, with a 
discussion of the possibilities of air- 
cooled engines, as well as of steam en- 
gines. The evening session is to be pre- 
ceded by a “Home-Coming” supper. 

For the New York session the pro- 
gram has been considerably amplified, 
and as now arranged will include a re- 
port by Dr. David White, chief geologist 
of the United States Geological Survey, 
on the unmined supply of petroleum in 
the United States. This will supplement 
papers by Dr. E. W. Dean, of the Bureau 
of Mines, on the status of refinery prac- 
tice, with particular reference to crack- 
ing methods; Dr. J. E. Pogue, who will 
give an interpretation of the engine fuel 
problem; Dr. H. C. Dickinson, of the 
Bureau of Standards, who will present a 
paper on the status of engine efficiency, 
and E. De Golger, who will give an esti- 
mate of the expense of the utilization of 
Mexican crudes. John J. Utz will give 
some historical notes on military truck 
standardization, and Major A. B. Browne 
is scheduled to outline some lessons in 
truck design developed in the war. 
George F. Crouch will present a paper 
on the application of the marine internal 
combustion engine to war needs. An en- 
tertaining and illuminating presentation 
on forest products for aircraft use will 
be made by Clyde H. Teesdale. Lieut. 
Alexander Klemin and Grover C. Loening 
will treat of proportioning planes to en- 
gines and of high-speed planes respect- 
ively. 

The Navy Department will co-operate 
very generously in the program, Com- 
manders H. C. Richardson and F. G. 
Coburn speaking on airplane and sea- 


plane engineering and production. Starr 
Truscott will have dirigibles as a sub- 
ject. It is hoped that Commander J. H. 
Towers will tell of the operation of naval 
aircraft. 


Elgin in Good Financial Condition 


CHICAGO, Jan. 15.—About 1000 were 
present at the annual stockholders’ meet- 
ing of the Elgin Motor Car Corp. yes- 
terday. The old board of directors was 
re-elected, with the exception of A. L. 
Tull, who resigned. His place was taken 
by William McMasters, industrial agent 
of the Indiana Harbor Belt Railway Co. 
The following directors were re-elected: 
C. S. Rieman, Gregory L. Baum, W. G. 
Knoedler, J. M. Smitheler and David 
Schnitzer. The meeting was a harmoni- 
ous one throughout and the stockholders 
passed a resolution of thanks to the man- 
agement for the satisfactory manner in 
which the company had been brought 
through the difficult war period. 


England Plans World-Wide Airplane 
Service 


LONDON, ENGLAND, Jan. 13—By 
Mail—England is laying plans to con- 
quer the airways of the world, according 
to an exhaustive report which has just 
been made by the Civil Aerial Transport 
Committee, which was appointed es- 
pecially to study future legislation both 
in the British Empire and among the 
Allied nations. The report urges that 
all the Dominion be encouraged to build 
up large air fleets for aerial mail and 
passenger transportation. None of the 
sixty members of the committee ek- 
pressed any doubt that within a few years 
nassenger lines would be running to all 
parts of the world. It is pointed out that 
state ownership of aerodromes and land- 
ing stations is necessary in the interest 
of national defense and highly desirable 
also for commercial purposes. In that 
part of the report dealing with the 
choice of air routes the committee sug- 
gests that New York be the Western 
terminus of the Atlantic route, and 
points to the advisability of designing 
and arranging for the establishment of 
sea stations in the form of ships approx- 
imately 600 ft. long with a clear upper 
deck of 400 ft. This would permit the 
use of airplanes instead of seaplanes. 
In an appendix the opinion is advanced 
that planes capable of flying 500 miles 
without alighting will fill all require- 
ments. 


$280 Reduction for G. M. C. %4-Ton Truck 

PONTIAC, Jan. 16—The General Mo- 
tors Truck Co. has lowered the price of 
its %-ton truck, model 16, from $1775 to 
$1495, a reduction of $280. 


Trade-Mark ‘“‘Ford’’ 
More Than Name 


Far Reaching Decision Gives 
Additional Protection Against 
Infringement 


DETROIT, Jan. 183—“I am satisfied 
that the word ‘Ford’ is not merely the 
name of Henry Ford, or merely the name 
of any other man, it is the name of a 
machine.” 

This sentence is taken from the de- 
cision of Assistant Patent Commissioner 
F. W. H. Clay in an opinion reversing the 
decision of the trade-mark examiner in 
refusing to register the Ford Co. trade- 
mark as the business slogan for a new 
line of rubber goods which Ford proposes 
to market. 

The decision is far-reaching. It not 
only gives manufacturers of all well 
known products additional protection 
against trade-mark infringement but it 
establishes a precedent by sustaining the 
contention that the Patent Office stand 
that names are not good trade-marks, 
does not hold true in all cases. While it 
does not bar men of similar surnames 
from doing business under the same, it 
prohibits them from using their own 
name as a trade-mark for their product 
if the goods they market represent arti- 
cles similar to the output of another firm 
having established a reputation and mar- 
keting its output under the same trade- 
mark. 

It is a final blow to the efforts of cer- 
tain concerns to market automobile parts 
and accessories under the names of well- 
known companies. The Ford Motor Co., 
has not only had several cases of this 
nature to deal with, but a number othe) 
companies have also been obliged to com- 
bat like attempts to infringe upon their 
names. 

In his ruling the Patent Commissioner 
says there is some force in the applicant’s 
argument that when an automobile has 
become as well known as the Ford, it is 
the natural expansion of the regular busi- 
ness to make automobile tires and to 
extend the trade-mark to them on the 
basis of the rights acquired by the usage 
of the automobile itself. He declares it 
is his conviction that the Ford mark is a 
good mark at common law and is the ex- 
clusive property of the Ford Co., using 
the name as its trade-mark. 

The commissioner holds that for 
great many years the public has had a 
very wide familiarity with this exact 
form of this word as a mark on an auto- 
mobile and parts of automobiles. He de- 
clares one cannot be justly ignorant of 

(Continued on page 192) 
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Manufacturers Band 


Together 


Organize to Facilitate Speedy 
Adjustment of Canceled 
Orders—Will Post 
Others 


DETROIT, Jan. 13—Detroit manufac- 
turers of war materials, who have 
millions of dollars tied up in supplies 
purchased to fill nearly $300,000,000 
outstanding war contracts, all of which 
have been canceled since the signing of 
the armistice, have organized to facili- 
tate a more speedy adjustment of those 
contracts still unsettled. 

Leading manufacturers of Detroit and 
other cities in Michigan met here Friday, 
Jan. 10, and organized a local section of 
the National Association of Manufactur- 
ers of War Material. The duties of the 
Detroit branch will be to furnish manu- 
facturers with information emanating 
from the Washington headquarters as to 
methods of filing claims and to commu- 
nicate to members the situation with re- 
gard to federal action in adjustment 
matters. 

Because of the money tie-up, a number 
of plants, especially the smaller ones, are 
in bad financial shape, it is said. One 
of the largest companies, however, has 
$4,000,000 invested in war materials 
practically useless for any other kind of 
work. Although the board of claims of 
the Detroit district department, organ- 
ized for the purpose of compensating 
manufacturers for losses due to the 
abrupt termination of contracts, has been 
ready for work since early in December, 
only 24 claims have been presented. 
Three were approved and:two withdrawn. 

Delay is due to the vast amount of de- 
tail work necessary before the contractor 
can present hig claim. All plants hand- 
ling ordnance work in the district have 
either been instructed to suspend work 
or given a definite time by which con- 
tracts must be completed. Up to the 
present time industrial plants have ac- 
cepted suspension orders on 260 contracts. 


Per Cent Tax Retained 
Revenue Bill 


NEW YORK, Jan. 15—The Conference 
Committee of the Senate and House of 
Representatives, which is considering the 
new war revenue bill, has retained in it 
a 5 per cent tax on the sale price of pas- 
Senger cars, tires, inner tubes, parts and 
accessories. Previously the committee 
had eliminated the proposed 5 per cent 
tax on the sale price of motor trucks, 
but manufacturers are not altogether 


Five in War 


sanguine that the tax has been perma- 
nently eliminated. When the matter was 
voted on a number of members of the 
committee voted against the elimination 
of the tax, and it is for this reason that 
some fear is expressed that it may be 
put back in the bill. It is regarded as 
practically certain now that the 5 per 
cent on cars, tires, tubes and parts will 
be left in the bill. It seems likely that 
there will be no floor tax. 


Farm Equipment Prices Will Be 
Maintained 


KANSAS CITY, Jan. 14— Present 
prices of farm equipment will be main- 
tained at the same level for an indefinite 
period, according to G. A. Ranney, of the 
International Harvester Co., and presi- 
dent of the National Implement and Ve- 
hicle Association. The assurances that 
prices would not be reduced or advanced 
in the immediate future was given at 
the meeting of the opening session at 
the convention of Western Implement, 
Vehicle and Hardware Dealers to-day. 
There were more than 500 dealers pres- 
ent at the first session. 

~- 
Military Airplanes at New York 
Aeronautical Show 


NEW YORK, Jan. 15—It is likely that 
the forthcoming aeronautical exposition, 
which is to be staged in Madison Square 
Garden, Feb. 27 to March 6, by the Manu- 
facturers Aircraft Association, will house 
a number of military exhibits, including 
many types of American and allied ma- 
chines as well as a number of enemy 
trophies. The exposition is assured of 
the co-operation of both the naval and 
military air services. 


Metz to Make a Six 


WALTHAM, MASS., Jan. 13—The 
Metz Co., which during the war virtually 
suspended the production of passenger 
cars to devote its entire facilities to the 
manufacture of products for the govern- 
ment, is shortly to place on the market a 
new six-cylinder model which will sell for 
$1,495. The friction transmission which 
has long been a feature of Metz cars has 
been discarded in favor of a three-speed 
selective gearset. The engine is rated as 
45 h.p. and the principal units of the car 
include a semi-floating axle, semi-elliptic 
springs with Hotchkiss drive and an elec- 
tric lighting and starting system. The 
wheelbase will be 117 in. and tires 32 x 4. 


Cleveland Plant for Sparton Radiators 


CLEVELAND, Jan. 15—The Sparks- 
Withington Co. will establish a plant 
here for the production of Sparton radi- 
ators. It will be operated by a local 
company. 


Labor Situation in 


Detroit 


Position Much Better Than 
Generally Believed—Sur- 
plus of Workers Will Be 
Absorbed Speedily 


DETROIT, Jan. 18—The labor situa- 
tion here seems to have originated many 
rumors. As a matter of fact it is not half 
so bad as is generally believed, and it 
would appear that politics is playing an 
important part in the issue. Local papers 
publish an interview with U. S. employ- 
ment officials to the effect that approxi- 
mately 30,000 men are out of jobs, and 
while these figures may be correct, they 
do not reflect the true state of affairs. 

Employent statistics in normal times 
show that about 15,000 men are continu- 
ally shifting from one job to another, and 
this normal floating labor surplus has 
now been augmented by 5,000 or 6,000 re- 
turned soldiers. A number of manufac- 
turing plants are at present closed for 
inventory and many other firms, having 
been engaged in war work, have cut their 
operations in order to readjust their plans 
to resume production on a normal basis. 


Of the returned soldiers now in De- 
troit, it is estimated that 60 per cent are 
well provided with money and are desir- 
ous of resting for a short period before 
seeking positions. Labor officials have 
found that ex-army men out of work will 
not accept any job which may be offered, 
but are taking their time and are picking 
those they consider the most desirable. 

A recent announcement which was giv- 
en considerable publicity, and which told 
of a serious labor surplus, may have been 
prompted, it is hinted, by a certain class 
of employers with the idea of counteract- 
ing the effect of Henry Ford’s announce- 
ment of a minimum $6 wage scale to all 
employees in all his plants. Ford’s new 
scale has caused considerable hard feel- 
ing in.certain business circles. It has not 
met with the approval of government la- 
bor bureau men who declare it is causing 
a labor movement toward Detroit which 
is not helping local conditions. It is also 
said that a feeling of dissatisfaction has 
been created among the workers of other 
plants. 

Automobile and truck makers aver that 
in from 60 to 90 days the great majority 
of the plants will be operating on a nor- 
mal peace basis. Several companies will 
greatly increase their production sched- 
ules in order to care for unfilled orders as 
well as new business. Part and accessory 
makers also anticipate a busy year. Thus, 
labor conditions will quickly adjust them- 
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selves and the shops will rapidly absorb 
the present excessive labor surplus. 

Although conditions at other Michigan 
industrial centers seem to be rather slug- 
gish at present, manufacturers are opti- 
mistic as to the future and it is evident 
that increased commercial activity will 
solve the labor problem in the near fu- 
ture. 


Released Aviators Return to 


Industry 


WASHINGTON, Jan. 15—The United 
States Air Service continues to discharge 
its personnel daily. Among those who 
have recently secured honorable discharge 
are 1st Lt. Gerald A. Christopher, who 
will return to the Eclipse Machine Co. as 
assistant chief engineer, and Lt. Joseph 
Leopold, formerly chief engineer of the 
Walker M. Levett Co., who is now asso- 
ciated with the Jones-Matrola, Inc., New 
York, as mechanical engineer and sales 
manager. 


Two 


Firestone Steel Products Co. Adds Three 
to Its Sales Personnel 


AKRON, Jan. 15—The Firestone Steel 
Products Co. has added three men to its 
sales force. A. D. Droeger as manufac- 
turers’ representative, will travel 
throughout the entire country. C. W. 
Flick will cover the eastern territory. He 
was formerly assistant sales manager of 
the Mason Tire & Rubber Co., and 
assistant manager of pneumatic tire sales 
with the B. F. Goodrich Co. J. C. Bailey 
has been made western representative. 
He comes from the Mason Tire & Rubber 
Co. 


Eight-Hour Day Adopted in Michigan 


LANSING, Jan. 14—Eight hours is 
made a day’s work in any mill, mine or 
factory in Michigan under the terms of 
a bill introduced this week in the Mich- 
igan house of representatives by John 
Holland of Gogebic County. 

The bill, which is a short one, declares 
no person shall work more than eight 
hours in 24 “except watchmen and em- 
ployees when engaged in making repairs 
or in case of emergency where life or 
property is in immediate danger.” It 
states further that employees may work 
more than eight hours if paid time and 
one-half for all such over-time. It pro- 
vides for the imposing of fines from $50 
to $500 upon violators of the law. 


New Officers and Directors of Auto Body 


LANSING, Jan. 15—The Auto Body 
Co., at its annual meeting on Tuesday, 
added M. V. C. Jackson, A. C. Stebbins 
and H. F. Harper to its board of directors. 
L. J. Griggs was permitted to withdraw. 
The following new officers were elected: 
President, F. M. Arbough; vice-presi- 
dents, M. V. C. Jackson and H. E. 
Thomas; treasurer, E. S. Porter; secre- 
tary, F. C. Rush. The new general man- 
ager, M. V. C. Jackson, assumed duties 
Monday. The plant is now operating at 
about half normal capacity, turning out 
200 bodies daily. 
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General Motors Buys 
Reliance 


New Plant for Olds Motor 
Works—First Step in Gen- 
eral Expansion Planned 


DETROIT, Jan. 14—The General Mo- 
tors Corp. has purchased the Reliance 
Engineering Co., Lansing. The purchase 
price of $290,000 includes 31 acres of 
land, and buildings with 250,000 ft. of 
floor space, which will be used for the 
future expansion of the Olds Motor 
Works. 

The completion of the new motor 
building, 240 by 500, 700 ft. loading docks 
and additional sidings left little of the 
Olds Motor Works site, and later ac- 
quired old fair grounds property avail- 
able for additional building expansion. 
This cramped condition is now relieved 
by the purchase of the Reliance com- 
pany, which adjoins the Olds property on 
the east. 

The sale of the Reliance Engineering 
Co. was effected privately and the court 
order confirming the sale was filed 
Thursday. At 11 a. m. on that date the 
plant was to have been sold to the high- 
est bidder. Samuel T. Douglas of De- 
troit was receiver, named under the re- 
ceivership growing out of the case 
brought by the Union Trust Co. of De- 
troit against the owners of the property. 

The assets of the company are sold in 
entirety. The General Motors Corp. 
assumes all outstanding contracts. The 
plant consists of factory buildings, pat- 
tern shop building, pattern vault build- 
ing, shipping and office buildings. They 
are brick one and two stories. 

Several years ago the Reliance Engi- 
neering Co. organized to manufacture 
gas, gasoline and kerosene engines, 
hoists, pumping outfits and cream separ- 
ators. It was placed in receivership 
March 9, 1917. Lack of working capital 
was given as the cause of receivership 
action. 


DETROIT, Jan. 14.—Rumors that the 
General Motors Corp. is planning a 
period of huge expansion cannot be 
stilled. Although no definite announce- 
ment has been made by officials of the 
company, those who are in close touch 
with automotive conditions in Detroit 
claim that organization wheels have been 
set turning. 

The expansion will undoubtedly affect 
all parts of the organization, although 
no advance publicity has been given out 
as to what will be done. While a great 
part of the new development will be in 
the production of motor cars, the manu- 
facture of tractors will not be neglected, 
it is said. 


Continental Plans 15 to 25 Per Cent 
Increased Production for 1919 
DETROIT, Jan. 14—Officials of the 


Continental Motors Corp. have adopted 
a 1919 production schedule which calls 
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for an increased engine production of be- 
tween 15 and 25 per cent over the 1918 
output. The two plants of the Conti- 
nental Corp. produced approximately 
180,000 engines last year, a large num- 
ber of which were built for the Govern- 
ment. 

The company has installed new ma- 
chinery and is still working upon gov- 
ernment work. It is making a four-cylin- 
der engine, but expects to complete the 
contract some time in February. It is 
also announced that A. H. Zimmerman, 
treasurer of the company, has resigned. 
His place has been filled by G. W. Yoe- 
man, formerly assistant to the president. 


England Removes Gasoline Restrictions 


LONDON, ENG.—(By Mail), Jan. 2 
—The Government restriction order, lim- 
iting gasoline consumption for private 
use, which was suspended until Jan. 10, 
has been revoked entirely. This con- 
cession enables motor vehicles to be 
used for any purpose without limitation 
of distance. Licenses to obtain gasoline 
are issued under the Finance Act, 1916, 
and the license feature must therefore 
remain in force. However, the Petrol 
Control Dept. is prepared to issue licenses 
to new applicants, and to increase the 
quantities allocated to existing license 
holders, and will endeavor as far as pos- 
sible to meet all reasonable requirements. 


Airplane Manufacture Unrestricted 


LONDON, ENG.—(By Mail), Jan. 2— 
British government orders of 1917 and 
1918 which prohibited the experimental 
manufacture without a license of any 
airplane, engine, or any part of such a 
machine have been suspended. “Experi- 
mental manufacture” under those orders 
meant any manufacture not under gov- 
ernment contract, and included prepara- 
tion of working drawings, but not of gen- 
eral arrangement drawings. 


Standard Castings Co. Acquires Mastodon 
Tractor Tread 


CLEVELAND, Jan. 15—The Standard 
Steel Castings Co., with headquarters 
here and in Chicago, has acquired the 
sales and manufacturing rights for the 
Mastodon tractor tread from the United 
States Traction Wheel Co: The Standard 
company is now in a position to supply 
the tread to tractor manufacturers. 


Motor Parts Co. Organized 


DETROIT, Jan. 15—The Motor Parts 
Co. has been organized here by M. F. 
Ketten, R. B. Merrill and E. F. Wilkin- 
son, formerly associated with the Phillip 
McCracken Co., and will specialize in the 
production and marketing of axle shafts 
for all standard cars. The concern has 
established offices at 212 Telegraph 
Building. Mr. Ketten, president of the 
company, is also president of the Con- 
solidated Truck Co. Besides axles, the 
Motor Parts Co. will market the Green 
automobile theft protector, a device upon 
which a patent is now pending. 
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Rubber Imports Rise 
235 Per Cent 


December Improves Greatly 
as Import Restrictions Are 
Lifted—3 Years’ Totals 


NEW YORK, Jan. 13—Since the War 
Trade Board lifted its restriction on the 
amount of raw rubber for importation, 
the imports for December, 1918, show a 
material increase over the preceding 
month, jumping from 3363 tons in No- 
vember to:11,292 tons in December. The 
December tonnage, however, shows a de- 
crease of 1478 tons as compared with 
December, 1917, and a decrease of 802 
tons as compared with the same month 
in 1916. 

The total imports for 1918 show a loss 
of 16,381 tons over 1917, but a gain of 
39,686 tons over 1917. For the year 1916 
imports totalled 115,609 tons; for 1917, 
171,676 tons; and for 1918, 155,295 tons. 
The following statistics for the three 
years have been compiled by the Rubber 
Association of America: 





1916 1917 1918 

Tons Tons Tons 
SOMMOET vos cinciees 9,162 12,788 16,084 
ey 1,597 10,162 13,108 
ee 10,070 18,624 17,161 
ae 10,014 13,000 12.703 
c ae 11,189 18,411 16,288 
MI 6 ota: 50, nic sbcacetors 13,153 15,096 24,124 
Eee 6,650 17,290 16,092 
> ee 6,586 17,290 10,421 
September ....... 8,296 13,664 5,151 
Or 8,360 8,970 9,509 
November ....... 11,438 13,611 3,363 
December ....... 12,094 12,770 11,292 
115,609 171,676 155,295 


Wisconsin Dealers to Gather 


MILWAUKEE, Jan. 13—A_ two-day 
convention of motor car dealers of Wis- 
consin will be held under the auspices of 
the Milwaukee Automobile Dealers, Inc., 
during the twelfth annual show in the 
Auditorium, Jan. 24 to 30. The Milwau- 
kee association in past years has devoted 
one day of show week to entertaining the 
dealers, but since an organization of state 
dealers was effected at a meeting held 
during the annual fall show in Septem- 
ber, the congregation of the upstate 
tradesmen this time will assume the style 
and proportions of a real convention. 


French Export Is Simplified 


WASHINGTON, Jan. 13—Individual 
applications for export licenses for 
France will no longer be referred to the 
French High Commission, and individual 
applications for export licenses for Italy 
will no longer be referred to the Italian 
High Commission. This supplements the 
War Trade Board ruling 412, issued Dec. 
13, 1918, and W. T. B. R. 453, issued Dec. 
21, 1918. Exporters should be very care- 
ful before shipping to acquaint them- 
selves thoroughly with the import re- 
quirements of the country of destination, 
as certain of the regulations which were 
in force prior to the signing of the ar- 
mistice are still in full force and effect. 
Information as to French import restric- 
tions may be obtained by applying to the 
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French High Commission, 15th and M 
Streets, Washington, D. C., and for Ital- 
ian import restrictions to the Italian 
High Commission, 1712 New Hampshire 
Avenue, Washington, D. C. 


Export Conservation List Removals 


WASHINGTON, Jan. 13—Additional 
removals from the Export Conservation 
List include the following, on which li- 
censes will now be granted freely for 
export: 

Ash wood 

Balata 

Birch wood 

Chestnut wood 

Crude rubber 

Fir timber 

Gutta-percha 

Gutta-joolatong 

Gutta-siak 

Lumber 

Mahogany wood 

Metallic tin 

Mica 

Oak wood 

Pig tin 

Pine, yellow, measuring 12 in. by 12 in. and 
larger size, or 25 ft. long and longer 

Plate, as follows: 

Terne 

Tin 
Plywood and veneer of all kinds 
Pulp wood 
Quebracho wood 
Rubber, as follows: 

Balata 

Crude 

Guayule 

Gutta-joolatong 

Gutta-percha 

Gutta-siak 
Spvruce wood 
Tin, as follows: 

Block 

Metallic 

Ore 

Pig 

Plate 
Walnut wood 


_ 


Restrictions Lifted on Motor Imports 
and Exports 


WASHINGTON, Jan. 15—The Gov- 
ernment restrictions on the importation 
of agricultural implements, which in- 
cludes farm tractors, were removed Dec. 
24, On Dec. 19, the Government restric- 
tions on the importation of cars, car- 
riages and other vehicles, including 
motor cars and trucks, were also removed. 

Many export limitations have also been 
lifted. It is understood that motor car, 
truck and accessory exporters have no 
difficulty in shipping to South America 
or to Spain. Permits from the Danish 
government must still be obtained when 
making shipment to Denmark. 

The embargo prohibiting the importa- 
tion of motor vehicles into England, 
France and Italy has not yet been lifted, 
so that no space is obtainable for such 
vehicles on outgoing steamers to those 
ports, although some accessories are be- 
ing shipped. The necessity of procuring 
export licenses from the Shipping Board 
is still in effect. 


$31,000,000 Wright-Martin Cancellation 


NEW YORK, Jan. 15—It is reported 
that contracts held by the Wright-Mar- 
tin Aircraft Corp., totaling $31,000,000, 
have been canceled. The greatest part 
of the cancellations will affect the Long 
Island City Government-owned plant, 
which was to have turned out 300 hp. 
Hispano-Suiza engines on a fee basis. 
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Fit Tractor to Farm 
or Vice Versa? 


Economical Operation Hinges 
on Proper Answer, Says Farm 
Management Professor 


MINNEAPOLIS, Jan. 10—Who will 
tell the farmer what he wants to know 
about tractors—what he must know if a 
tractor is to be an economical invest- 
ment for him? The tractor manufac- 
turer does not tell him in the litera- 
ture he sends out. The tractor salesman 
does not tell him because he usually does 
not know himself and because his func- 
tion is to sell the machine his employer 
builds. The dealer does not tell him 
because too often he has contracted to 
sell a tractor which he may have bought 
with too little regard to whether it is 
adapted to his local conditions, and it is 
up to him to sell it whether or no. 

Must the farm be adapted to the trac- 
tor, or the tractor to the farm? This 
is the all-important question to the 
farmer if he is to make economical use 
of a tractor. Somebody must tell him— 
who is going to do it? 

The question was asked by F. W. Peck, 
assistant professor of farm manage- 
ment, University of Minnesota, who 
spoke to the Minnesota retail implement 
dealers at their fifteenth annual conven- 
tion at Minneapolis this week. Profes- 
sor Peck took as his subject, “The Use 
of Tractors on Minnesota Farms,” and 
he attacked it from an angle different 
from any ever before presented to a 
dealers’ convention and one which must 
vitally interest every manufacturer of 
tractors. 


Things Farmer Wants to Know 


Every farmer who buys a tractor must 
ask certain questions, asserted the pro- 
fessor. These are: 


1—Will a tractor do my work more rapidly 
than my horses can? 

2—Will it do as good work? 

38—Can I save hired help by using a trac- 
tor? 

4—Can I farm more land with a tractor? 

5—Are my fields adapted for the use of 2 
tractor? 

6—Will 
horses? 

7—Can I use a tractor to advantage in 
work other than plowing? 

8—What size of tractor should I buy 

9—How many acres will the various outfits 
plow per day? 

10—How much does it cost to plow per 
acre? 

11—Can I use a tractor 


a tractor displace any of my 


The fundamental idea developed by 
Professor Peck is that profit on the aver- 
age farm depends upon the proper util- 
ization of labor on the farm, and that 
in properly utilizing labor lots of power 
is used. Thus the question resolves it- 
self into whether the tractor is the ideal 
power unit which will result in the 
proper utilization of farm labor. 

In other’ words, the test of “economy in 
tractor use is not the displacement of 
horses nor the cost per acre of plowing, 
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but the increase in the efficiency of the 
man per hour or per day. 

If, by using a tractor, the man power 
is increased sufficiently, then the tractor 
is an economical proposition, otherwise 
not. For this reason the 11 questions 
asked by the farmer are logical, common- 
sense and necessary. Unless some one 
can answer them affirmatively, or defi- 
nitely, as the case may be, the farmer 
cannot know whether or not his particu- 
lar circumstances will justify the pur- 
chase of a tractor and he must take a 
chance. Taking a chance in farming, too, 
is likely to prove expensive. This means, 
therefore, that the manufacturer must 
build, and the dealer must sell, such a 
tractor that it will give satisfactory an- 
swers to these questions. 

The net conclusion reached by Profes- 
sor Peck is that at the present time the 
cost of tractor farming is in general no 
less than the cost of horse farming, ir- 
respective of the fact that it has cost 
$150 a year to maintain a horse for the 
years 1917 and 1918, but that, inasmuch 
as the tractor, provided it is adapted to 
the particular farm, increases the prod- 
uct of the farm per man, therefore is 
an economical investment on the average 
farm of 160 acres and over. 

Before adjournment officers for the en- 
suing year were elected as follows: 

President, C. W. Lyman, Northfield, 
Minn.; vice-president, N. S. Solum, Hit- 
terdahl, Minn.; directors, G. A. Meyer, 
Lake Elmo, Minn., and Aug. Lundgren, 
Warren, Minn.; delegate to the National 
Federation, E. P. Lynch, Faribault, 
Minn. C. I. Buxton, Owatonna, Minn., 
was re-elected secretary and treasurer. 


Automotive Corp. President Addresses 
Automotive Engineers 


CHICAGO, Jan. 11—“If it is desirable 
and convenient for the operator to be al- 
ways on the tractor, then it is desirable 
and convenient for the farmer to do all 
his work riding on his horses,” was the 
argument of A. H. Wyatt, president and 
general manager of the Automotive Corp. 
of Fort Wayne, Ind., which aroused in- 
terest at the monthly meeting of the Mid- 
West Section of the Society of Automo- 
tive Engineers last night. 

Mr. Wyatt’s paper was entitled “Line 
Control and Power Steering as Applied 
to Tractors,” and consisted chiefly of a 
discussion of these features as developed 
in his design. Mr. Wyatt says that his 
tractor is just as docile and observant 
of the rules of the rein as is a horse. 
Every move the tractor makes is con- 
trolled by reins. Two reins are used 
to steer, operate the clutch and to con- 
trol the engine speed, and a third is used 
to shift the gears. 


Wyandotte Cleaner Ready 


DETROIT, Jan. 11—The J. B. Ford 
Co., Wyandotte, is now marketing its Wy- 
andotte metal cleaner. This product is 


intended to remove japan, shellac, paint, 
oils and greases, preparatory to recoat- 
ing or repafmting. It can also be used as a 
garage floor cleaner, as it has the quality 
of cutting and cleaning oil and grease. 
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Randles Resigns 
from M.T.C. 


Will Return to Duties as Vice- 
President and General Man- 
ager of Foote-Burte Co. 


WASHINGTON, Jan. 183—George E. 
Randles, vice-president and general man- 
ager of the Foote-Burte Mfg. Co., Cleve- 
land, who for 16 months has been Di- 
rector of Maintenance for the Motor 
Transport Corps, has resigned and will 
return to Cleveland. 

Mr. Randles, during his connection 
with the Motor Transport Service, con- 
tributed greatly to the formidable pro- 
gram of that service, and his tenure of 
office is looked upon as a concrete illus- 
tration of the patriotism, subordination 
of individual interests to the needs of the 
Government and the sterling loyalty of 
the American business man. 

Upon the acceptance of his resignation, 
Mr. Randles was called to the large re- 
ception room of the Transport Service 
and, in the presence of the personnel, offi- 
cers and civilians, was presented with a 
gold watch as a token of the high es- 
teem and kind regard of his co-workers. 
The ptesentation address was made by 
Lt.-Col. Edward Orton, Jr. 

During his direction of the Mainte- 
nance Division Mr. Randles designed and 
standardized a base repairshop for Army 
use, which is capable of accomplishing 
tasks which no commercial or manufac- 
turing institution can do. Also he built 
a crating shop at Camp. Holabird, Md., 
where trucks can quickly be taken apart 
for shipment. 

Another valuable contribution to the 
service has been the organization and 
training of the personnel whose work is 
the operation of these shops; the securing 
of the necessary thousands of automobile 
mechanics, the fitting of them into their 
respective niches and the drilling of them 
in the necessary team work to make their 
efforts efficient. This has been a complex 
task, but it was successfully handled by 
Mr. Randles. This work has been accom- 
plished so as to make it possible to carry 
out not only the present program of the 
Army but it will also meet the demands 
of peace and be ready for any future 
wars. 


Necessity of Roads Pointed Out 


WASHINGTON, Jan. 13—The Senate 
Committee on Past Office and Post 
Roads, which deals with all congressional 
highways legislation, declared this week 
that there must be no letup in road 
construction despite the armistice, due 
to the need of roads for food distribu- 
tion. Three measures are pending be- 
fore Congress on highway matters 
which are designed to increase the na- 
tional highways mileage and to improve 
those roads now in existence, as follows: 


Joint resolution ‘200, authorizing the 
transfer from the War Department to the 
Department of Agriculture of all available 
disnersable and suitable war material for 
distribution to the highway departments of 








January 16, 1919 


the several States for use on the highways. 

Senate bill *'5088,’’ increasing the present 
unexpended appropriation of about $60,000,000 
for road purposes by the addition of $125,- 
000,000 for expenditures to June, 1920, and 
$100,000,000 a year thereafter for 4 years. It 
also is proposed to increase the appropriation 
for national-forest roads of $1,000,000 a year 
on the present 10-year road building program 
by a sum sufficient to construct 17,000 miles 
of forest roads, which the Government has 
already planned and which are necessary in 
order to utilize the vast resources of the 
national forests. The estimated cost of these 
roads is $50,000,000. 

House bill ‘‘13308’’ carries an appropriation 
of $1,000,000 for an extension of motor-truck 
parcels post service. This is an increase 
from the $300,000 provided in the last post 
office appropriation bill, which also author- 
ized the War Department to transfer to the 


Post Office Department motor trucks for 
which it had no further use. Under last 
year’s appropriation 27 motor truck routes 


were established, all but one of which were 
operated east of the Mississippi River. The 
results, even in the initial stage, are such as 
to warrant an increase in the number of 
routes and their extension to the trans- 
Mississippi region, where rail and water 
facilities of transportation are altogether 
inadequate. 

Senate bill ‘5088’ 
President Wilson 
and Baker. 


has the approval of 
and Secretaries Houston 


Additional Names of Chicago Exhibitors 

CHICAGO, Jan. 13—Seven passenger- 
car, nine truck and twenty-four acces- 
sory exhibitors will have their products 
on display at the Coliseum, Jan. 25 to 


Feb. 6. The list of names is as follows: 
Passenger Cars 
Templar Motor COPD. .....ccccccsee Cleveland 
BEOtwWONM. BEOTOPE CO.c.nccccccccccceces Racine 
DOr BOtOFr CaP CO. ..o.05cccccccces St. Louis 
Apperson Bros. Automobile Co...... Kokomo 
I Me Ra iicsg aca o ose: os wooo mel ewtarall Chicago 
UE I Si alo 6-66. 0h ov kee cicieee-gee-atd Chicago 
peermon CRICHSO CO. «2.0.05. .ccccceved Chicago 
Trucks 
Darris: Mater Car Co... «0.06.0 0000se00 St. Louis 
Panhard Motors Co...... Grand Haven, Mich. 
Sanford Motor Truck Co......ccsces Syracuse 
BEULURS TRUCE CO. bn. ccc cece Sullivan, Ind. 
Fulton Motor Truck Co......... Farmingdale 
Power Motor Truck Co........ccovece Chicago 
BE NG oraraig wiba waste ac mneererete wine Chicago 
pe See ee Chicago 
Diamond T Motor Truck Co......... Chicago 
: Accessories 
CPO FIG, Ovo ove vacccecnso scenes Chicago 
Fiercules Bugsy Co... .ccssecs Evansville, Ind 
Jefferson Electric Mfg. Co........... Chicago 
JONNSOR AUtG EMCK CO... ccscvcececs Chicago 
| a ee eer Chicago 
Natl. Wire Wheel Co. Works...Geneva, N. Y. 
‘eo eA ee Racine 
Trimd! Machine WOPTkS. ......cccececes Chicago 
U. &.. Bate BUG CO. ccc keccsecseses Chicago 
West Btoel Castine OG... .ccccseecse Cleveland 
cent See & HUSNSr CO... cccccccvens Chicago 
Heeenkay Products Co. .......ecccces Chicago 
PEICONOT ESPON CO. noose ccwccenccenee Chicago 
RUUONE, BUOOCIIO® CO. occ vccccncccencece Chicago 
Se Ne oh 6 is boc sdsvewnceetgines Chicago 
MRIS DOGFINE CGO. «.os.ccccvccsuceved Chicago 
TTS BATE. CO. oc 0:00: Binghamton, N. Y. 
F. W. Wakefield Brass Co...... Vermilion, O 
SG err Pittsburgh 
U. S. Auto Gear Shift Co......... Eau Claire 
National Mileometer Co............... Detroit 
Folland Brase Works. ..6.ccccccsescs Chicago 
Inland Machine Works.............. St. Louis 
AUIDCTE TIGATINEG CO ..oic cc cccvccscecce Chicago 


Boston May Get Truck Show 


BOSTON, Jan. 13—There is more hope 
now for trucks being taken care of at 
the Boston show than there was a few 
weeks ago. At first it was figured out 
that the owners of Mechanic’s building 
would rather keep the wool, flour, etc., 
stored in the basement where they would 
get a big rent week after week than have 
one week of a motor truck section. And 
that would mean a car show solely. Now 
there are plans to have the basement 
emptied.and the entire show will be held 
in one week instead of planning to 
stretch it over two weeks. 
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Trial of Jobbers 
Is Begun 


Jury Drawn for Legal Battle, 
Which Is Expected to Last 
About a Month 


NEW YORK, Jan. 12—The trial of the 
members of the Jobbers’ Association on 
a charge of violating the Sherman anti- 
trust law began to-day in the United 
States District Court in this city. 

The first day was taken up with the 
usual preliminaries and the second day’s 
session was not to begin until 2 p. m. be- 
cause of other business to which Judge 
Hand must attend. It is anticipated that 
the trial will last about a month. The 
sessions are in the Post Office building in 
City Hall Square. The prosecution is 
being handled by District Attorneys Gey- 
ler, Matthews and Williamson. 

The chief counsel for the defense is 
James H. Wilkerson, Chicago, formerly 
a United States district attorney. He is 
assisted by Claude A. Thompson and Em- 
ory Buckner, New York, both experienced 
in Government cases. The following men 
are represented by their personal attor- 
neys: George Edmunds, Edmunds & 
Jones, Detroit, by Attorney L. W. ‘Good- 
enough; T.-M. Brooks, Automobile Supply 
Co., Chicago, by Attorney C. M. Peters; 
William K. Norris, McQuay-Norris Mfg. 
Co., Chicago, by Attorney John F. 
Greene; F. B. Caswell, Champion Spark 
Plug Co., Toledo, by Attorney Edward J. 
Marshall. 

The jury was drawn to-day. It is said 
that an unusual number of witnesses has 
been called by both sides and it is ex- 
pected that the case will be fought with 
unusual vigor by both sides. 

Representatives of other trades and 
trade organizations are interested in the 
outcome and the representative of at 
least one other organization, from Tex- 
as, is here to watch the proceedings. 


Would Establish 600 Motor Truck Routes 


WASHINGTON, Jan. 13—Establish- 
ment of motor truck routes as a means 
of reducing the cost of living by trans- 
porting farm product to the cities was 
advocated yesterday by Fourth Assistant 
Postmaster General Blakslee in asking 
the Senate Post Office Committee to ap- 
propriate $8,975,000 in the Post Office bill 
for that purpose. Under the House bill 
$1,000,000 is provided to be used in ex- 
tending the plan. 


No Change in Gasoline Price Likely in 
Canada 


TORONTO, Jan. 13—It is unlikely that 
there will be any change in prices of gas- 
oline and oils. The flat rate plan, which 
was put in effect by one of the large 
firms last April, will be continued. A 
number of firms handling gasoline and 
oils have been urging the adoption of a 
standard rate, but so far little progress 
has been made. 

Some of the oil men are not inclined to 
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regard the plan as feasible for the Do- 
minion, basing their views on the long 
hauls to various points. In spite of the 
large falling off in fuel oil sales owing 
to the closing of munitions plants, the 
price has only dropped a cent a gallon. 
The manufacturers are meeting the sit- 
uation by lessening the output of fuel 
oil and increasing the production of gas- 
oline. It is stated that the shortage of 
coal in many districts this season is caus- 
ing much larger demands than usual for 
oil for fuel. 


Japanese Commission Visits Nash Motors 


KENOSHA, Jan. 13—Charles W. Nash 
and the Nash Motors Co. last week en- 
tertained the commission of Japanese 
army Officials who are making a tour of 
military manufacturing centers of the 
United States in behalf of the govern- 
ment of Japan. The commission consists 
of Maj. Saburo Yamanaka, Maj. Tomot- 
sugu Tohara, and Maj. Zenturo Miki. Mr. 
Nash tendered the visitors a luncheon, 
following which the big Nash plant was 
inspected. 








Price Changes 











Hupp Prices Reduced 


DETROIT, Jan. 13—The Hupp Motor 
Car Co. has reduced the price of its 
roadster and touring car. The prices of 
the other models remain unchanged. The 
new price list is as follows: 


Model New Price Old Price 
MORO ..ciiwrwcndeniass $1335 $1500 
Tear CaP ssccewoesx 1335 1500 
CO Sis icenacewis-aaiemess 2100 2100 
ONE, Sin ses wNaiecon sewers 2135 2135 


Grant Prices Down $25 


CLEVELAND, Jan. 13—The Grant 
Motor Corp. has révised the prices of its 
models as follows: 


Model New Price Old Price 
er res 220 1 
"Teprine CaP cis0<00se% 1220 1245 
BE {Sistas seawewewasians 1745 saret 
CIE oid:s-osiecitwiceeelaes 1725 
Detachable Sedan ...... 1500 


Pzerless Prices Advanced 


CLEVELAND, Jan. 14—The Peerless 
Motor Car Co. has advanced its prices as 
follows: 


New Old 

Model Price Price 

7 Passenger Touring......... $2,760 $2,550 
4 Passenger Roadster........ 2,760 2.550 
4 Passenger Coupe........... 3,320 3,050 
7 Passenger Sedan........... 3,530 3,250 
7 Passenger Sedan Limousine 3,720 3,690 


Oakland Prices Drop 


PONTIAC, Jan. 14—The Oakland Mo- 
tor Car Co. has reduced the price of all 
1919 commercial car models $110. The 
price list is as follows: 


Model New Price Old Price 
TERN COON, 66 'x060000es $1,075 $1,185 
rere ee 1,075 1,185 
SS MBPS eee 1,650 1,760 
CN SoseiieciaGh<\vanoues 1,650 1,760 
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Liberty Fuel Proves 
659 Benzol 


Results of Tests by Fuel Ad- 
ministration Revealed— 
Nearly 30% Kerosene 


WASHINGTON, Jan. 14 — Liberty 
Fuel, announced several weeks ago as 
having been discovered by Captain Wies- 
gerber, is largely benzol. As a matter of 
fact it is 65 per cent benzol mixed with 
25 to 30 per cent of kerosene with a small 
percentage of amyl acetate. The Fuel 
Administration has completed an anlysis 
of the liquid which shows that these are 
its principal ingredients. History reveals 
that there is nothing new in the mixture 
of benzol and kerosene. As long ago as 
1911 and 1912 a number of tests were 
conducted on the Brooklands Speedway 
in England on such a mixture which at 
that time proved quite satisfactory. The 
limiting factor in the use of such a mix- 
ture, however, is the small amount of 
benzol available and the expense in pro- 
ducing it. It is considered improbable by 
oil experts that the cost of producing 
benzol in quantities necessary to make it. 
commercially valuable as a substitute fuel . 
can be brought down to the point 
where it can be sold as cheaply as gaso- 
line. 

The principal difficulty in using benzol 
is that it solidifies at comparatively high 
temperature as compared with gasoline. 
For example, benzol will crystallize at 18 
deg. Fahr. On the other hand the boil- 
ing point is 175 deg. Fahr. as against 
about 140 deg. for the average grade of 
good gasoline. This would indicate that 
it would be more difficult to start a cold 
motor on a benzol-kerosene mixture than 
on gasoline. 


Large Space for Accessories at K. C€. 
Tractor Show 


KANSAS CITY, Jan. 14—So many 
unique features have been planned for 
the coming tractor show to be held in 
this city Feb. 24 to March 1 that it will 
be quite a departure from the usual trade 
display. One of these is the extra large 
amount of space which is being taken for 
tractor accessories. 

Another feature is that nothing will be 
allowed upon the grounds except tractors 
and their accessories. There will be no 
side shows, no opportunity for a man to 
exhibit something which does not strictly 
belong to the aim of the exhibit. 

Again no souvenirs will be allowed, no 
presents to attract visitors to particular 
exhibits. The only matter allowed to be 
given away will be literature describing 
the articles the dealers has to display. 
Neither will there be any catalogues this 
year. 


Winton Shifting Back to Peace Time 
Production 
CLEVELAND, Jan. 15—All the = old 


officers and directors of the Winton Co. 
were re-elected at the annual meeting 
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held Tuesday. The company, which has 
been devoting its efforts entirely to war 
work, is gradually shifting back to a 
peace basis. It is still working on gov- 
ernment contracts, but is resuming pro- 
duction at the rate of about five cars 
daily. 


100,000 Ford Tractors for 1919 


DEARBORN, Jan. 15—Production of 
500 Fordson tractors daily within the 
next 90 days is called for in the new out- 
put schedule of Henry Ford & Son Co. 
The plant is at present turning out 225 
machines daily, and within 30 days will 
be hitting well above the 300 mark. Of- 
ficials of the company announce that the 
1919 production schedule calls for the 
completion of 100,000 tractors. This is 
more than three times the 1918 output, 
when 30,000 tractors were made and sold. 





Hansen Leaves Stewart-Warner to 
Manage Standex 


CHICAGO, Jan. 15—V. N. Hansen has 
resigned as sales supervisor at the 
Stewart-Warner Speedometer Corp. He 
will devote his time to the management 
of the Standex Mfg. Co., which he has 
organized with offices and plant at 341- 
349 E. Ohio Street, to manufacture and 
market motor specialties under the trade 
name “Standex.” Prior to his connection 
with Stewart-Warner, Mr. Hansen was 
engaged in the manufacture of the V- 
Ray spark plug at Marshalltown, Ia. 


Monroe Motor Co. at Receiver’s Sale 


PONTIAC, MICH., Jan. 14—The re- 
ceiver’s sale of the manufacturing plant 
of the defunct Monroe Motor Co. will be 
held here Jan. 25, at 1 p. m. The fac- 
tory property consists of modern build- 
ings having 100,000 ft. of floor space, 
sprinkler, heating and lighting systems, 
and is suitable for automobile, truck or 
tractor manufacture. 


New Studebaker Plant for 100,000 
Annually 
SOUTH BEND, Jan. 14—The Detroit 
plants of the Studebaker Corp. will con- 
tinue the production of six-cylinder cars 
and parts; the new Studebaker plant here 





will be devoted to the production of the 


new light-four. The new South Bend 
plant will have an annual capacity of 
100,000 cars. 


Olds Production to Exceed Normal 


LANSING, MICH., Jan. 14—The Olds 
Motor Works expects to reach its normal 
pre-war production by Feb. 1. The fac- 
tory is now running at 80 per cent of its 
normal capacity. The company contem- 
plates to increase its production tu ex- 
ceed by 25 per cent all previous records. 


Spencer With Indiana Electric St2el Co. 


INDIANAPOLIS, Jan. 15—M. G. 
Spencer, formerly connected with the 
Midvale Steel Co. and later with the 
Watertown Arsenal as chief chemist, is 
now in charge of the metallurgical opera- 
tion of the Electric Steel Co. of Indiana. 
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2,000,000 Tractorson 
Farms in 10 Years 


Agronomist Taylor Makes a 
Startling Prediction—Says 
Three-Bottom Is Best 


KANSAS CITY, MO., Jan. 15—That 
2,000,000 tractors would be operating on 
the farms of this country within the next 
10 years was the startling prediction 
made this morning by W. E. Taylor, 
agronomist, of Deere & Co., Moline, to 
the members of the Western Association 
of Implement and Vehicle Dealers in ses- 
sion in this city. These 2,000,000 trac- 
tors, said the speaker, would displace 50 
per cent of the horse-drawn implements 
used on the farm at present. The 240 
concerns making tractors, he asserted. 
will build 200,000 machines during the 
coming year. 

In discussing the operating efficiency 
of the present type of tractor, Taylor 
gave it as his opinion that it has not 
proved its adaptability for every kind of 
soil. For example, it was not suited for 
steep hills or side hills, nor was _ it 
adapted to perform on rough or stony 
soil. However, wherever it could be used 
it reduced the cost of farm operation and 
increased production. He cited the re- 
sults of the Harrisburg demonstration 
as typical of tractor operation costs. 

The three-bottom plow, in Taylor’s 
opinion, was the most economical ma- 
chine for average farm use. The two- 
bottom unit, he said, did not show any 
economy over horse operation. On the 
other hand, the three-bottom machine 
and one man could accomplish as much 
work as two men and ten horses. 

The future of agriculture, said Tay- 
lor, depended for its growth upon the 
development of the tractor, and as an 
earnest of this conclusion he advised the 
dealers to push the sale of tractors. 

The Century Theater, where the con- 
vention is being held, was crowded, al- 
though the attendance was not as great 
as in past years. Governor Allen of 
Kansas also delivered an address. 
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Fuel Conservation Orders Withdrawn 


WASHINGTON, Jan. 15—All fuel con- 
servation orders have been withdrawn by 
the United States Fuel Administration 
in so far as relates to coal, and industries 
can now use any quantity of coal they 
desire or require. This information was 
made public to-day in a formal announce- 
ment by the United States Fuel Admin- 
istration. 


Portland Show Feb. 24-March 1 


PORTLAND, OREGON, Jan. 20—The 
Portland Automobile Dealers will hold a 
show Feb. 24 to March 1 in the Portland 
Auditorium, which affords 40,000 sq. ft. 
of floor. The show will be limited to the 
membership of the association, which has 
38 members, and will contain probably 
44 makes of automobiles, 24 makes of 
trucks and 6 makes of tractors, as well 
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as considerable automotive equipment. 

The dealers’ state manager, M. O. Wil- 

kins, plans to stage a run a couple of 

weeks before the show from Portland to 

Seattle, and has invited the Washing- 

ton dealers to come to Portland for the | 
show. They also expect to have the Ore- 

gon County dealers come to Portland dur- 

ing that week, and it is probable that a 

meeting will be held Friday, Feb. 28. 


Jobbers Meet June 2-6 


CHICAGO, Jan. 20—The Automotive 
Equipment Association, the jobbers’ as- 
sociation with its new name, will hold 
its next meeting June 2, 3, 4, 5 and 6 at 
the Homestead Hotel, Hot Springs, Va. 
June 2 and 3 will be taken up with meet- 
ings of committees and the directors. 
The general sessions will be held June 


4, 5 and 6. 
ee 


Sunbeams for Indianapolis Race 


PARIS, FRANCE, Jan. 15—Special 
Cable—Two more foreign drivers have 
been entered for the 500-mile race on the 
Indianapolis Speedway, May 31. The 
British Sunbeam company has entered 
two cars which are to be driven by Chas- 
sagne and Christiaens. It is considered 
probable that the Fiat company will 
start a car, though no driver has been 
nominated yet. 


Trade-Mark “Ford” More Than Name 
(Continued from page 186) 


what everybody knows. The use of the 
term has become so extensive, he adds, 
that he is convinced there was a time 
when the word “Ford” did not mean the 
individual in Michigan who is named 
Henry Ford, but primarily meant a par- 
ticular kind of automobile. “The auto- 
mobile is probably known by numerous 
people,” he continues, “who are not aware 
of the fact that it is a man’s name.” He 
declares it is probable that the man Henry 
Ford first became widely known because 
of the reputation of the automobile rather 
than the automobile becoming known be- 
cause it was made by Henry Ford. 

The commissioner holds that the Ford 
Co. has a right to curtail the liberties of 
another by the name of Ford if the other 
Ford attempts to market automobile 
parts and accessories under the name of 
a famous automobile. He declares the 
right is not in the name but in the partic- 
ular use of the name, and adds that it is 
hardly conceivable that another Ford 
could in mere ignorance infringe upon 
the Ford company’s mark. 

In conclusion he avers that if Ford was 
at one time merely a surname it is now 
no longer so. It is now as truly an index 
of a reputation and a mark of origin as 
any mark one could think of and he de- 
clares it ought to be registered as the 
courts have held it may be monopolized. 


Morgan Chief Engineer for Cleveland Co. 


CLEVELAND, O., Jan. 15—Major N. 
B. Morgan has been appointed chief en- 
gineer of the Cleveland Tractor Co. He 
had been engaged in automobile engi- 














January 16, 1919 


neering for 14 years until June, 1917, 
when he was appointed assistant to the 
chief of the Ordnance Department of the 
Army. 


Latin-American Tractor Possibilities 


WASHINGTON, Jan. 13—Extensive 
areas of agricultural land in Latin- 
American countries offer a rich field for 
the development of farm tractor trade, 
states a special tractor report compiled 
by the Bureau of Foreign and Domestic 
Commerce. Many of the estates, com- 
prising hundreds of thousands of acres, 
still cultivate their crops of grain, sugar, 
and cotton under the old systems, that 
require large numbers of laborers and 
horses. 

Power farming on these great planta- 
tions invariably shows, economy of time 
and expense, and the recent increase in 
shipments of tractors from the United 
States to Latin America indicate that 
the more progressive ranch owners are 
beginning to realize the value of new 
methods. In the fiscal year 1918 more 
tractors were shipped from this country 
to the Latin American countries than in 
all the four last years preceding, and in 
the first quarter of the 1919 fiscal year 
these exports amounted to more than a 
third of the total 1918 shipments.: 

The direct cause of this unprecedented 
demand for tractors in Latin America is 
doubtless the awakened interest in agri- 
culture growing out of war-time needs 
and prices. The value of the tractor in 
increasing the agricultural production of 
Latin America is almost equalled by its 
importance as a road maker. The lack 
of transportation facilities is acutely felt 
in some of the richest sections of South 
America, and the tractor is proving of 
incalculable advantage in the construc- 
tion of needed highways. 

One of the chief obstacles faced by 
the manufacturer in the introduction of 
tractors is the natural aversion of a 
conservative rural community to new and 
complicated mechanical appliances. Inex- 
perienced operators, failing to meet with 
success in the use of an untried ma- 
chine, condemn and abandon it. The 
manufacturer must prepare to overcome 
this difficulty by providing ample in- 
structions and demonstrations and should, 
moreover, take special pains to furnish 
the proper kind of tractor for the particu- 
lar class of work desired. 

Another obstacle in selling tractors in 
Latin America is the high cost of gaso- 
line, but it is probable that with the close 
of the war there will be a reduction in 
the price of this fuel. In contrast with 
the scarcity of fuel for tractors, the 
ranch owner has available a large sup- 
ply of horses and practically unlimited 
natural pasture, making his outlay for 
animal power’ comparatively small. 

To meet this condition the manufac- 
turer must demonstrate that the land can 
be much more quickly and evenly worked, 
and to a much greater depth, with the 
use of a tractor than with horses. 





This table supplements the one appearing 
on page 104, and giving exports of cars 
for the 12 years 1907 to 1918. 
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Tire Export Figures 
Are Satisfactory 


Average Monthly Value for 5 
Months Ending November 
in Excess of That of Pre- 
vious 12 Months 


NEW YORK, Jan. 15—Supplementing 
the information given in tabular form 
covering exports of automobile tires by 
countries and years, given elsewhere in 
this issue, the following figures repre- 
senting the value of tire exports during 
July, August, September, October and 
November are of interest as indicating 
that our export trade is being maintained 
despite shortage of crude rubber and the 
fact that the cars of many countries are 
restricted in operation in consequence of 
the scarcity of gasoline. Our exports of 
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automobile tires for the five months are 
as follows: 


1918 Value 
WE Ms aclrasracer sks) srerdinte-mtee ets mya eee $1,217,584 
erent ee Paneer ean, ee 1,566,589 
I cris ocat3 0 aue/n waste 4 ere RIN Sree 1,321,034 
ao a5 6 ig: ax'aisdins Sos, a totaowne nian Geos oe 930,204 
PO, Sisk bath aieekounwecsseue 1,268,845 

$6,304,256 


During the fiscal year which ended 
June 30, 1918, our monthly average value 
of automobile tire exports was $1,166,472. 
For the four months enumerated above 
the average per month is $1,260,851. 


Petry Co. to Bill Baldwin Products Direct 


PHILADELPHIA, Jan. 13—By ar- 
rangement with the Baldwin Chain & 
Mfg. Co., Worcester, Mass., the N. A. 
Petry Co., 1307 Race Street, Philadel- 
phia, will in future invoice all Baldwin 
products direct to their customers. Large 
stocks of chain and sprockets are carried 
at the Philadelphia warehouse. 





Exports of Cars, Trucks and Parts, 1902-1906 











Totals by 
_— . 1902 1903 1904 1905 1906 Countries 
Se ‘ope: 
Austria-Hungary ........... $13,106 $1,850 $3,500 $26,051 $1,706 $46,213 
Ce, Ce ee 7,797 3,670 22,971 38,220 10,465 83,123 
a ee 9,905 6,431 11,549 8,922 44,858 81,665 
WN ovate Scie paras ame 59,051 98,029 92,576 252,742 282,317 784,715 
REN cob Jing airs iateveueteanie a 24,491 30,798 97,303 154,141 99,732 406,465 
MN INEEIRIR oe. orn gira es icracereareie Kein ot ae iar 4,600 4,600 
ORR pei gael Serene edie anes somes 520 362 882 
SMT sats seis evel a ets wetoisiy aceseare once 2,200 8,200 10,567 159,396 265,970 446,333 
POOUMOOINNNE © 5.5 ccs cc ccaueceaen 5,285 10,164 11,909 4,690 16,151 58,199 
PINs iviia enc on acre dk egeenes Ssits 2,500 10,794 9,245 3,653 26,192 
ROUEN, caido ar aid or sig Geers tase eer aie 12,904 1,904 3,784 5,417 24,009 
WENN, 8 ian tertice om daare goes exiad x eeata 240 4,973 60 5,273 
Russia in Europe ............ 1,023 1,688 74,842 72,551 47,778 197,882 
0 ENS REARS pa neers bitte 1,506 17,820 15,184 5,660 40,170 
Sweden and Norway ......... 1,697 2 a ee eae aves fies 1,697 
SENN Si Bele gos iat Sag eerover Sraueree asa Bierc stash 1,226 9,625 54,640 55,035 120,524 
SWIUTINIE o.siscecicsackcoades a 3,660 5,440 5,951 3,846 18,877 
United Hiinedonm «0... .... 6.66 671,553 670,811 649,641 607,401 948,995 3,548,401 
North America: 
RII icra Osea ac 1,500 ees 775 oe 130 2,405 
British Honduras ............ Sa aa neti ite erie 124 124 
a orien accent y aceuene 37,439 136,586 330,952 441,425 647,125 1,593,527 
Newfoundland and Labrador. ee 2,025 997 1,3 1,313 11,635 
Central America: 
I III seine 6 Ganece:0- 6:4 tee Oreiwrers Te = he cee 1,680 1,680 
ENED. oh oo s0rt 0-4-4 wre row aie Argh 21 ‘hiv 600 1,365 1,986 
PUNE. Caio bce 8 Fie idelereinines —e a are ears 10,752 10,752 
DEI aici e ate canines Hekn.e oro 38 125 280 443 
PN eS cies ey acacne hinuialo eWee ve ee a 1,020 169 1,189 
ees op ee peo se sseieite 5 ei 65 
Noto ov boos sate hn oer en ares 27,710 24,762 113,280 119,986 422,626 708,364 
West Indies: : 
EIR Sica is i he cheers sips 4,948 5,758 14,982 35,057 60,745 
ere ern 11,152 11,345 46,999 96,538 205,250 371,284 
ae ic ecu eeean maaue sneiee ioua 50 436 486 
Ce ee Orta Seip ie nae 800 ae 88 300 1,188 
ees Se ee wee 30 180 210 
Dominican Republic ......... 400 ee 400 
South America: 
EIN verve oc wmoarenerevareaee7s 10,203 6,588 12,997 18,350 20,923 69,061 
MMe x cisiciesacsrs! a lanarelerrerviace oats a 2,150 ,900 2,346 4,010 27,550 42,956 
NN oo i eraiarerasaiaestoretaseeeWwe se aes anes 1,693 5,659 22,795 30,147 
IE oop sh ccrrecace ardare Roca ewer 148 954 983 995 3,080 
rer ee ne 10,921 10,442 653 340 22,356 
Guinea: 
BOMRININS, iss u/nv acs’ ns Winserave Soearsm mares cet ch 450 Seg 450 
WN Siero sereatrarayedacs a gmat arena ee 14 yore 20 34 
IN fox ewig: arcs aera soniesa ca Srarceereate Mister 3,000 4,031 50,597 10,195 67,823 
I in avdstracararahb boat grace taracaase io 2 ete ee 8,308 8,308 
TONED, vas neds ce eereiees ens me van 2,629 666 5,048 8,343 
Asia: 
BEES. 255) casa ciunsineeumeoewinu 6,645 5,200 12,389 11,091 7,764 43,089 
cet hee 70,479 56,790 31,046 158,315 
Straits Settlements .......... 4,299 15,032 2,648 5,93r 6,277 34,187 
OEHSP BRIGG o.0:06 0:00:0:000 e000 1,440 9,383 321 11,144 
Tn inten caine aie ere ewes 1,200 2,544 2,335 20,169 18,007 44,255 
Hongkong 1,175 1,600 780 81 155 4,525 
ME, p.cicigsvinilegls.seniee e's as 9,513 13,737 22,875 13,438 14,775 74,338 
Se ae ren eae ater esis a 167 a 
Ce a eer sieiaie Seca as wen 
British Australasia ........-. 9,581 48,078 164,130 98,562 160,944 481,295 
French Oceania ...........--- 5 cones atte siete 1,200 err 1,200 
Philippine Islands ........... 14,216 3,085 4,252 1,702 9,467 32,722 
Africa: eo 
at sen na piprnalare aie arate ere teiers er cae anes 2,500 2.500 
SI oo tip aidineno- cet sioccseue 59,048 57,202 54,511 24,829 208.227 
Canary Islands 260 ee caeie ants 260 
French —— se cesecece swiss ‘i — = 2 
Portuguese rica tase , 
Py a eR er 1,835 10,897 1,200 13,932 
i) ee ee $948,528 $1,207,065 $1,895,605 $2,481,243 $3,497,016 $16,029,457 
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Pro and Con of Government Railroad 
Ownership 


Sentiment Appears Against It in General, and Both the Asso- 
ciation of Railroad Executives and the Holders of 
Railroad Securities Oppose It 


NEW YORK, Jan. 13—During recent 
weeks there has been a great variety of 
conversation and “news” about the rail- 
roads. There has been a lot of talk 
about Government ownership, but there 
is no well defined faction that has come 
out in favor of it. A few newspapers 
have advocated it, but sentiment gen- 
erally seems to be not in favor of the 
operation of the railroads by the Gov- 
ernment. However, there is a lot of con- 
versation on the subject of Government 
ownership. 

Early this week, Dow, Jones & Co. 
sent out from Chicago a lengthy telegram 
addressed, presumably, to a large num- 
ber of business publications, among them 
AUTOMOTIVE INDUSTRIES. The telegram 
is reproduced herewith: 

There are two well defined factions at 
work: 

1—The railroad executives’ association, 
which is made up of the men who manage 
the roads. ; 

2—The “Warfield faction,” consisting 
mostly of presidents of insurance com- 
panies, presidents of banks and trust 
companies and others, who are the 
owners of the railroad properties. 

Faction No. 1 is, therefore, the men 
who manage the roads. Faction No. 2 is 
the people who own the roads. 

Both factions are working toward the 
same end in that they are opposed to 
Government ownership. 

Faction No. 1, the managers, has ad- 
vanced a definite plan. 

Faction No. 2, the owners, will shortly 
announce a plan, but has not as yet ex- 
cept that it opposes Faction No. 1’s plan. 

It is said by some that Faction No. 1, 
the managers, is trying to carry water on 
both shoulders, so that their jobs will be 
safe no matter what happens. 

Faction No. 2, the owners, wants the 
investment in the properties safe- 
guarded. 


The Executives’ Plan 


Faction No. 1, the road managers and 
executives, wants Government regulation 
and protection, but NOT Government 
ownership. It proposes: 

A—Federal incorporation, which would 
be incorporation nationally instead of in 
states, as at present. 

B—A director general of railroads 
with a seat in the Cabinet of the Presi- 
dent of the United States. 

Faction No. 2 will announce its plan 
shortly, but inasmuch as neither faction 
will write the bill that Congress 1 ust 
pass on the subject, both factions are dis- 
seminating information, and the reading 
of conflicting stories leaves the average 
reader somewhat up in the air. 

The statement that AUTOMOTIVE IN- 





DUSTRIES received concerning Warfield 
was prompted, it is stated, by the fact 
that John J. Mitchel, a Chicago banker, 
who is also vice-president of Warfield’s 
“securities owners’ association,” was re- 
ported the other day to have come out 
in favor of Government ownership. The 
telegraphic statement denies that Mitchel 
favors Government ownership. 

Recently Warfield has issued other 
statements in favor of his ideas. The 
statement that AUTOMOTIVE INDUSTRIES 
received was sent from Chicago by Dow, 
Jones & Co., which prints the Wall 
Street Journal and also operates a ticker 
and news service. It frequently sends 
out statements for financial men as a 
matter of courtesy, which, it states, it 
did in this case. 

Warfield is president of the Seaboard 


Air Line, a large southern road with 3000 - 


to 3500 miles of trackage and which in 
1917 did over $30,000,000 of business. He 
is also president of the Continental Trust 
Co. of Baltimore. He some time ago 
organized and is president of the Na- 
tional Association of Owners of Railroad 
Securities. He, at the time the Govern- 
ment took over the roads, was active in 
securing for the roads better contracts 
than the Government at first offered. It 
is said that many of the executives in 
Faction No. 1 are in accord with War- 
field’s ideas. 


SPECIAL DISPATCH FROM CHICAGO 
TO AUTOMOTIVE INDUSTRIES: CHI- 
CAGO, ILL., Jan. 10.—S. Davies Warfield, of 
3altimore, president of the National Asso- 
ciation of Owners of Railroad Securities, and 
of the Continental Trust Co., of that city, 
has been in Chicago since Monday in con- 
sultation with the executive committee of 
the National Industrial Traffic League in 
connection with plans for the return of the 
railroads to private operation. As a result 
of these conferences, it is understood he has 
adopted many suggestions made by the com- 
mittee. Mr. Warfield was also in consulta- 
tion with John S. Miller, of the law firm of 
Miller, Starr, Brown, Packard & Peckham, 
who is one of the advisory counsel of the 
securities association, together with ex-Sen- 
ator Elihu Root, John G. Milburn, New 
York; Hugh L. Bond, Jr., Baltimore, and 
Forney Johnston, Birmingham, Ala. 

He conferred with Luther M. Walter, of 
general counsel of the association and of the 
firm of Borders, Walter & Burchmore; also 
with John J. Mitchel, president of the Illi- 
nois Trust and Savings Bank, who is vice- 
president of the Securities Association. 

Asked regarding Mr. Mitchel as having 
been quoted as in favor of Government own- 
ership, Mr. Warfield in passing said: ‘The 
intentions of Mr. Mitchel at the time were 
misunderstood; he is no more in favor of 
Government ownership than I am.” Being 
told that Director General McAdoo had re- 
signed and would immediately return the 
railroads to their owners, Mr. Mitchel states: 
‘Tf this takes place wtihout remedial legis- 
lation the financial chaos will be disastrous, 
and I would prefer Government owner- 
ship.” 

The National Industrial Traffic League is 
of national scope and represents through 
constituent membership leagues and others 
over 250,000 shippers of the country. The 
executive committee, which has been in ses- 
sion here since Monday, is composed of 
members of traffic bodies located throughout 
the country. 

Before leaving for the East, when asked 
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regarding the securities association’s plans, 
Mr. Warfield said: ‘‘The National Associa- 
tion of Owners of Railroad Securities repre- 
sents in membership over $5,000,000,000 of 
the $17,000,00U,U00 railroad securities in the 
hands of the public, when you consider that 
the one-fourth of the totai investments of 
the great life insurance companies are com- 
posed of railroad securities; that over 30,- 
000,000 unduplicated life insurance policies 
are outstanding; that every life insured has, 
therefore, one-fourth of the provision made 
after death invested in railroad securities; 
that 50,000,000 people, nearly one-half the 
country’s population, have a financial in- 
terest in the railroads, you can form an idea 
of how important become the methods un- 
der which these properties are to be re- 
turned to their owners. 

“The responsibility of Congress in provid- 
ing for this large proportion of our popula- 
tion, together with the business interests of 
the country, is very great. Unless the rail- 
roads are returned under safe and sane 
methods, the credit structure of the country 
will not stand the strain and all business 
will suffer accordingly. 

“Our membership includes nearly all the 
life insurance companies, and directly repre- 
sents over 25,000,000 of the 50,000,000 invest- 
ors in railroad securities. These include de- 
positors in mutual savings banks, holders of 
life policies, individuals, trustees of estates, 
universities, colleges and fiduciary institu- 
tions. 

“The executive committee of the securities 
association has been working on plans for 
the return of the railroads that shall be fair 
to all alike. The interests of the shippers 
and the security owners are largely identical; 
without adequate railroad facilities the busi- 
ness of the country halts; without the co- 
operation of the shippers a fair and adequate 
return cannot be had on railroad investment 
to afford facilities and service essential to 
business success. 

“My visit to Chicago is in connection with 
the policy adopted by our association to co- 
operate with and ask in return the co-opera- 
tion of the shipping interests in plans for 
the return of the railroads. Conferences 
have also taken place in Washington and 
elsewhere with representatives of the ship- 
pers and others from various sections of the 
country. We are gratified at the evidence 
of desire to co-operate for the general good. 
Unless we are tolerant of the views and in- 
terests of all and a spirit of ‘live and let 
live’ during these days of reconstruction pre- 
vails we shall not have learned the lesson 
for which the blood of millions of men has 
been shed. 

“The conferences with the executive com- 
mittee of the National Industrial Traffic 
League have been productive of gratifying 
results. We shall adopt many of the sug- 
gestions made.” 

Mr. Warfield said that the plans of the as- 
sociation, now nearing completion, will 
shortly be presented to the Senate committee 
now holding hearings at Washington. 

Mr. G. M. Freer, of Cincinnati, and presi- 
dent of the traffic league, said last night: 
“The executive committee of the league is 
appreciative of the co-operative spirit shown 
by Mr. Warfield in the several days’ con- 
ferences with our committee and our mem- 
bers, and good results must necessarily come 
of it. 

“This is the first time the owners of the 
railroad properties have extended hands to 
the shippers and it cannot fail to produce 
good results. I think it can be said that the 
shippers of the country realize, and the war 
has emphasized it, that unless the railroads 
are given reasonable return on the invest- 
ment in them and on the money required to 
give the shippers additional facilities and 
service in proportion to the increase in their 
business, we offer as much as those who 
own the railroads. 

“We are considering the whole subject. 
The purpose of Mr. Warfield and those of 
our committee are not far apart. The league 
will send representatives to Washington to 
present its views to the Senate committee.” 

It is understood that the committee of the 
traffic league is opposed to the compulsory 
federal incorporation of the railroads and 
also to the creation of a single political gov- 
ernment head for the control of the rail- 
roads.—Dow, Jones & Co., 208 S. LaSalle St.. 
Chicago. 


Hollis Buys American Strawboard Co. 


TIFFIN, OHIO, Jan. 14—The Hollis 
Tractor Co., Pittsburgh, a company capi- 
talized at $2,500,000, has purchased the 
plant of the American Strawboard Co., 
and will begin the manufacture of farm 
tractors within 30 days. 
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AUTOMOTIVE MATERIALS MARKETS 








Materials Market Prices 


Acids: 

Muriatic, lb. ...... 02 -.03 
Phosphoric (85%).. .85 -.39 
Sulphuric (60%), Ib. .008 
Aluminum: 

BN, BO. ekecieeees 33 

Sheets (18 gage or 

mere), TR o.ccccs 42 

Antimony, Ib. ....... 13 -.13% 
Burlap: 

fe See 10% 

10% O8.,. YE. ...ce2s 16% 
Copper: 

Be. T. cestncvcee 4 23 

DMG, TM vaceisesees 20 -.23 
1 


S 


MILLIONS OF GALLONS. 
w ¢ 
o 


nN 
O 


_ 
© 


916 


FRANCE 


Fabric, Tire (17% oz.): 
Sea Is., combed, sq. yd. 
Egypt, combed, sq. yd. 
Egypt, carded, sq. yd. 
Peelers, combed, sq. yd. .97 


Prime City, gal. .2.25-2.30 


a Se .40 Smoked, ribbed 
Oll: sheets, Ib. .... .55 
Gasoline: Para: 
1.62 a | 241% Up River, fine, Ib. .60% 
1.30 68 to 70 gal.....+ 38046 Up River, coarse, 
1.27 Lard: Wo dentauehansnis 36 


Island, fine, Ib... .54 


Peelers, carded, sq. Ex. No. 1, gal...1.62 Shellac (orange), Ib.. .70 -.72 
We, cerneeen see 95 -1.05 Linseed, gal. ......1.58-1.59 
Fibre (% in. sheet Menhaden (Dark), ME Srucodiccexcahcs .07% -.08 
eS ee 50 OO GEELELON TS: 1.20-1.22 Steel: 
Graphite: Petroleum (crude), Angle beams and 
Ceylon, Ib. ........ 09 -.22 Kansas, bbl. ....2.25 channels, Ib. .... .03 
Madagascar, Ib. ... .10 -.15 Pennsylvania, bb1.4.00 Automobile sheet 
WEMIOG. TD; 60000 03% Rubber: (see sp. table.) 
ne Ss eee 051%4-.06 Ceylon: Cold rolled, lb..... .0625 
Leather: First latex pale Hot rolled, Ib...... -039 
Hides, Ib. ......... 18 -.35% crepe, Ib. ...... .57 WO Ciias ew amtscewsiieeores 41 =32 
Brown, crepe, thin, Tungsten, Ib. ........ 2.00 -2.50 
ear, ID. scccce OL 






1917 


Exports of lubricating oil to England, France and Italy 
for the first ten months of 1916, 1917 and 1918 
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AUTOMOBILE SHEET PRICES 
(Based on No. 22-Gage. Other gages at usual differentials) 


Primes only 


Black Sheet Extras to Apply to Narrow Widths: 
Oiling, 10c. per 109 Ib. 
Patent leveling, 25c. per 100 Ib. 
per cent of gage price after quality, finish and 
size extras have been added. 
Seconds 10 per cent less than the invoice Pittsburgh price for 
corresponding primes. 


Waste (cotton), Ib... .12%-.17 


Primes when 
seconds up to 
15 per cent 
are taken per 


per 100 Ibs. 100 Ibs, 

Automobile body StOCK se ..oi6cicsccecceses $5.95 $5.85 
Automobile body stock, deep stamping 6.20 6.10 
Automobile body stock, extra deep 

EE, wins dc sus wstinaresameesienic 6.45 6.35 
Hood, flat, fender, door and apron, or 

SHIABA. BURL BOCK. 0.6 0:5.0:0.000.0:0%8:00 6.05 5.95 
Crown fender, cowl and radiator casing, 

extra deep stamping .............. 6.55 6.45 
Crown fender, cowl and radiator casing, 

GOOD StAMIPINE 6 occcccvecicescicsices 6.30 6.20 
Automobile Sheet Extras for Extreme Widths: 

Nos. 17 and 18 over 36 in. to 44 in., 10c. per 100 Ib. 

Nos. 19 and 21 over 36 in. to 44 in., 30c. per 100 Ib. 

Nos. 22 to 24 over 26 in. to 40 in., 40c. per 100 Ib. 

Nos. 22 to 24 over 40 in. to 44 in., 80c. per 100 Ib. 





Maxwell Motor, 





Auto Body Compay... 
Briscoe Motor Car, com 


Automotive Securities on the Chicago Exchange at Close Jan. 11 
et RUBBER STOCKS 


Briscoe Motor Car, pfd..... 40 
*Chandler Motor Car....... 105 
Chevrolet Motor Car ...... 154 
Cole Motor Car C0. .ccccsece 90 
Continental Motors, com.... 8 
Continental Motors, pfd.... 94 
Edmunds & Jones, com.... 19 
Edmunds & Jones, pfd...... 75 
Electric Storage Bat........ 50 
Federal Motor Truck....... 33 
Fisher Body Co., com....... 36 
Fisher Body Co., pfd........ 92 
Ford Motor of Canada...... 265 
General Motors, com....... 128% 
, General Motors, pfd........ 83 
Hupp Motor Car, com...... 4% 
*Hupp Motor Car, pfd...... 85 
Kelsey Wheel Co., com..... 30 
Kelsey Wheel Co., pfd..... 88 


Manhattan Electric S., com. .. 
Maxwell Motor, com... 2 
ist pfd.... 
Maxwell Motor, 2nd pfd.... 20% 
McCord, Mfg., com..... 
McCord Mfg. pfd....... 
Mitchell Motor Co..... 


52% 


neieee 32 


. i 


Net 
Bid Asked Ch’ge 


8 
55 a 
—1 
156 «+5 
105 ae 
8% 
97 “a 
22 —1 
90 i 
55 2 
36 +1 
39 ee 
93% — % 
275 +40 
129% —2% 
85 1% 
5% % 
88 +2 
35 +1 
92 +3 
48 ee 
29 —% 
53% +1% 


21% +2% 
6 
96 

28 


Motor Products Corp...... 40 cts ; 

Nash Motors Co., com...... 175 9.200 + Ajax Rubber Co. .....5...%. 68 69% .. 
Nash Motors Co., pfd...... 90 95 ee Firestone T. & R., com..... 140 145 +1 
National Motor Co........+. -; 8 eis Firestone T. & R., pfd...... 954% 100 —4% 
Packard Motor Car, com...110 -. +8 Fisk Rubber Co., com...... 84 86 +14 
Packard Motor Car, pfdf.... 98% ..  -. Fisk Rubber, 1st pfd........ 97 100 ee 
Paige-Detroit Motor, com.. 24% 25% +1% Fisk Rubber, 2nd pfd....... 85 90 
Paige-Detroit Motor, pfd.... 8% 9% .. Fisk Rubber, ist pfd. conv.100 105 +410 
Peerless Motor Truck....... 18 21 +41 Goodrich, 3B. FF, COM. .0:0.00.¢ 56 57% +. % 
Pierce-Arrom Mot. Car, cm. 42 43 —% Goodrich, B. F., pfd........ 101% 103% +2% 
Pierce-Arrow Mot. Car, pfd.101% 102% —1% Goodyear T. & R., com....221 230 a 
Premier Motor Corp., com.. 5 ‘: + *Goodyear T. & R., 1st pfd..103 105 ss 
Premier Motor Corp., pfd... .. 75 oe Goodyear T. R., 2nd pfd...105 107 +2 
Prudden Wheel Company... 15% 17% .. Kelly Springfield, com...... 68% 70 — 
Reo Motor Car Co.......+«+ 22% 23%+ % #£x2Kelly Springfield pfd....... 85 92 +5 
Republic M. Truck, com... 35 38 —% Lee Tire & Rubber Co...... 22% 22% +1% 
Republic M. Truck, pfd.... 87 90 e. Marathon Tire & Rubber.... .. 55 on 
Saxon Motor Car, com...... 6% 8% + % # £=Miller Rubber Co., com....142 148 
Scripps-Booth Corp. ....... 21 25 -- Miller Rubber Co., pfd...... 96 98 
Stewart-Warner Speed. Corp. 85 87 +2% Rubber Products Co. ....... .. 101 
Stromberg Carburetor Co... 33 8 -- Portage Rubber Co., com...145 149 
Studebaker Corp., com...... 51% 52% + % Swinehart T. & R. Co...... 50 60 a 
Studebaker Corp., pfd...... 92 97 os U. S. Rubber Co., com...... 7% 2 —2% 
Stutz Motor Car Co........ 49% 50% .. *Uy. S. Rubber Co., pfd..... 109 110 —¥% 
United Motors Corp........ 388% 35%+ % 

White Motor Co...........- 44% 45% + % 

Willys-Overland, com...... 25 26 — P 

Willys-Overland, pfd........ 87 88% *Ex. dividend. 


N 
Bid Asked Ch’ge 





Net 
Bid Asked Ch’ge 
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Clas President of Lewis Steel Co. 


MILWAUKEE, Jan. 13—Angelo R. 
Clas, secretary of the Falls Motors Corp., 
Sheboygan Falls, Wis., has resigned to 
become president and general manager of 
the Lewis Steel Co., Toledo, in which con- 
cern he recently acquired a financial 
interest. 


E. A. Scheu, formerly Eastern district 
manager of the New York branch of the 
King Motor Car Co., has been made sales 
manager with headquarters in Detroit. 


R. M. Mann, who was in charge of the 
Brooklyn branch of the King Motor Car 
Co., has been made assistant sales man- 
ager of the home office. 


J. R. George, formerly connected with 
the F. S. Carr Co., Boston, makers of 
automobile fabrics, has become assistant 
sales manager of the Barley Motor Car 
Co., Kalamazoo. 


Gilbert U. Radoys has been appointed 
advertising manager and assistant sales 
manager of the Haynes Automobile Co., 
Kokomo. He has been previously associ- 
ated with the Hudson Motor Car Co., the 
Packard Motor Car Co., Detroit, and with 
the Nordyke & Marmon Co., Indianapolis. 


D. F. Edwards, treasurer of the Gier 
Pressed Steel Co., Lansing, has returned 
to that city and will resume his work at 
the plant. He held the rank of major in 
the purchasing and supply division at 
Washington. 


Lee Anderson, lately vice-president of 
the Hupp Motor Car Corp., and recently 
director of Aircraft Production in the De- 
troit zone, has severed his connection 
with the Hupp company to become 
affiliated with the Theo. F. MacManus 
Advertising Agency. He will be suc- 
ceeded in the Hupp company by Oliver 
C. Hutchinson, who has been supervisor 
of wholesale branches and sales manager. 


Milton J. Budlong has retired as vice- 
president, general manager and a director 
of the export firm of Gaston, Williams & 
Wigmore, New York. He has also re- 
tired as a director and vice-president of 
the Globe Steamship Line. His plans for 
the future have not been made public. 


Leo N. Burnett, having received his 
honorable discharge from the Navy, has 
returned to Detroit and is back at his 
old position as advertising manager of 
the Cadillac Motor Car Co. He relieves 
John A. Cleary, who has returned to Phil- 
adelphia to again become promotion 
manager for the Automobile Sales Corp. 


P. J. F. Batenburg, chief engineer and 
designer of the: Four Wheel Drive Auto 
Co., Clintonville, Wis., has severed his 
connection with the company. He has 
not yet made any other connection. 
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Frankel Is Now Roller-Smith Co. 
Assistant Sales Manager 


M. Frankel, formerly manager of the 
Chicago office of the Roller-Smith Co., 
makers of electrical instruments and 
circuit-breakers, New York City, has 
been promoted to the position of assist- 
ant sales manager. He will remain at 
the Chicago offices at 740 Monadnock 
Building and will supervise its activities, 
as well as those of the Cleveland office at 
711 Williamson Building, and also of a 
new office which will be established in 
Detroit at an early date. The latter will 
be a direct factory branch. 


Rex W. Wadman has opened a western 
office in Chicago at 72 West Adams street. 


J. H. Ficken has resigned from the 
Carlisle Cord Tire Co. and will in future 
be connected with the Kelly-Springfield 
Tire Co. 


Louis Rosenberg has been appointed ad- 
vertising and sales manager of the Key- 
stone Tire & Rubber Co., New York. 


Frank B. Barnett, for 15 years Chicago 
manager for the Class Journal publica- 
tions, has resigned that connection to as- 
sume the vice-presidency of Motor Life, 
New York. 


Homer Blocker, who has been assistant 
for the past 2 years, has been appointed 
advertising manager of the Republic 
Rubber Corp. 


Norval A. Hawkins, for 10 years sales 
manager of the Ford Motor Co., has re- 
signed to give all his time to his own 
business interests. Mr. Hawkins was 
first appointed auditor of the company, 
and in December, 1909, was made com- 
mercial manager. 


J. M. Harris, for 5 years service man- 
ager of the Milwaukee branch of the 
Packard Motor Car Co. of Chicago, has 
been promoted to manager of passenger- 
car service of the headquarters in Chi- 
cago. He is succeeded by W. J. Neumyer. 


- N. F. Ozburn, who has been a lieuten- 
ant in the navy, and Dunbar Abston, lieu- 
tenant in the Field Artillery, composing 
the firm of Ozburn, Abston & Co., have 
secured their release from active duty, 
and are now back in Memphis. 

Thomas L. Moore has been appointed 
southwestern district manager for the 
General Tire & Rubber Co., and will have 
headquarters at Dallas. 
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Jackson Leaves Briscoe for Auto Body 


LANSING, Jan. 9—W. V. Jackson, 
vice-president of the Briscoe Motor Corp., 
of Jackson, Mich., will assume the per- 
manent management of the Auto Body 
Co., this city on Jan. 15. A. C. Stebbins, 
vice-president of the Auto Body Co., has 
been acting as general manager until a 
suitable man to fill the vacancy can be 
found. Mr. Jackson has been vice-presi- 
dent of the Briscoe Corp. two years. He 
was formerly general manager of the A. 
O. Smith Corp., Milwaukee, and was with 
that concern five years. 


A. M. Whaley has been appointed 
southern sales manager for the General 
Tire & Rubber Co., with headquarters at 
Atlanta. He was formerly southern dis- 
trict manager for the Kelly-Springfield 
Tire Co. 


Otis H. Adams has been appointed ad- 
vertising and sales promotion manager of 
the Connecticut Telephone & Electric Co., 
Meriden. Formerly he was with the Mar- 
tin V. Kelly Co., and prior to that was 
connected with the Class Journal Co. 


James E. Wood has been appointed 
manager of the Cleveland office of the 
Roller-Smith Co., at 711 Williamson 
Building. He assumes the position for- 
merly held by C. S. Ripley. 


V. L. Kloepper has been appointed chief 
engineer of the Automotive Department 
of the National Tool and Mfg. Co., St. 
Louis. He was formerly designing en- 
gineer for the Dorris Motor Car Corp., 
St. Louis. 


D. G. Caywood has been appointed 
special representative of the Black & Deck- 
er Mfg. Co., Baltimore. He will carry on 
the field work for the distribution of the 
Black & Decker specialized products. The 
appointment was effective Jan. 1. Mr. 
Caywood was formerly sales manager of 
the Brunner Mfg. Co., Utica, N. Y. 


Ford Wages Aggravate Labor Discontent 


DETROIT, Jan. 13—Henry Ford’s re- 
cent announcement of a $6 minimum 
wage scale has started a slight labor 
movement towards this city, which is 
having a tendency to aggravate present 
labor conditions here. Conditions at best 
are none too good. 

Labor officials are endeavoring to stem 
this flow by sending warnings to other 
parts of the country notifying workers 
that there are more men than jobs in 
Detroit. Mr. Ford’s new scale is said to 
be the cause of considerable adverse 
comment in manufacturing circles and it 
is rumored that an attempt may be made 
to file a protest with the Department of 
Labor at Washington. 

Inasmuch as practically every business 
in the city was on one side or the other 
of the recent Ford-Newberry Senatorial 
fight, it is hinted that politics is playing 
an important part in the affair. 
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O’Bannon Acquires Taunton Oil Cloth 


NEW YORK, Jan. 13—The O’Bannon 
Corp. has acquired the Taunton Oil Cloth 
Co., Taunton, Mass. The Taunton Oil 
Cloth Co. is an old established concern 
that has had its products on the market 
for more than sixty years. It makes oil 
cloths. The plant will be run under the 
personal management of Nathan New- 
bury, treasurer of the Taunton concern. 


Canadian Plant for Clyde 


MONTREAL, Jan. 13.—Clyde Cars Co. 
of Canada has opened a Canadian plant 
for the assembling and distribution of 
Clydesdale trucks for Canada and the 
Imperial Colonies. It is at 73-81 St. Paul 
Stréet, Toronto. Clydesdale trucks are 
constructed in accordance with the sub- 
sidy scheme specifications of the British 
War Office. 


Detroit Office for Roller-Smith 


NEW YORK, Jan. 13—The Roller- 
Smith Co. has opened a Detroit office in 
the new Telegraph Building. It is in 
charge of C. H. Nicholson, formerly con- 
nected with the Chicago office of the 
company. 


Canadian Distributer for Moline Tractor 


MOLINE, ILL., Jan. 13.—The Moline 
Plow Co. has contracted with the Willys- 
Overland, Toronto, for the distribution of 
Moline tractors and implements for the 
Dominion of Canada. Overland branch 
houses will carry a stock of repair parts. 


Automotive Products Co. to Change Name 


DETROIT, Jan. 9—Because two other 
accessory companies are doing business 
under a like name, papers have been filed 
to change the name of the Automotive 
Products Co., incorporated last week, to 
that of Autoware Corp. 


Milwaukee to Unite Motor Trades 


MILWAUKEE, WIS., Jan. 138—Plans 
which have for their purpose the amal- 
gamation of all sections of the motor car 
and supply industry and trade of Mil- 
waukee under the leadership of the Mil- 
waukee Automobile Dealers, Inc., are be- 
ing completed by a special committee cre- 
ated a short time ago, with Alfred Reeke 
as chairman. It is hoped to complete the 
organization so that it will be one of the 
results of the annual Milwaukee show, 
Jan. 24 to 30. 


“Shelko” Accessories and Supplies 


MADISON, Jan. 183—L. F. Schoelkopf, 
head of the L. F. Schoelkopf Co., distrib- 
uter of the Ford in Dane County, has re- 
cently created a manufacturing and job- 
bing department in accessories and sup- 
plies, which is marketing a line of goods 
under the brand of “Shelko.” 


Dividends Declared 


The Kelly-Springfield Tire Co., $1 
quarterly, common. 
Nash Motors Co., $10 a share, common. 
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Temporary Receivership for Interstate 
Tractor Co. 


WATERLOO, Jan. 14—The Interstate 
Tractor Co. has been placed in the hands 
of receivers. The court appointed as re- 
ceivers Floyd L. Chamberlain, president 
of the Chamberlain Machine Works, and 
Howard S. Miller of the Cedar River 
Sand & Gravel Co. The receivership 
is considered a temporary one and the 
first step toward reorganizing, with the 
object of continuing the business. The 
company is held to be solvent with gross 
assets of approximately $2,000,000. 


More Capital for General Tire 


AKRON, Jan. 183—The General Tire & 
Rubber Co. has increased its capital stock 
from $1,000,000 to $2,500,000. The fol- 
lowing officers have been re-elected: 
President, M. O’Neil; vice-president, W. 
D’Neil; secretary, W. E. Fouse; treasurer, 
Charles Herberich; directors, the officers 
and T. F. O’Neil, G. F. Burkhardt, W. L. 
Beckley and J. A. Diebolt. 


Manitowoc Plating Will Add 


MANITOWOC, WIS., Jan. 13—The 
Manitowoc Plating Works, Manitowoc, 
Wis., is contemplating the erection and 
equipment of additions costing about 
$15,000 early next spring. W. J. Wacho- 
witz is manager. 


Highway Trailer Co. 
Report 


EDGERTON, WIS., Jan. 13—The 
Highway Trailer Co., at its annual stock- 
holders’ meeting, reported unfilled orders 
in excess of $105,000, while its 1918 busi- 
ness amounted to more than $500,000, 
consisting largely of Government con- 
tracts for special military trailers. The 
balance sheet showed assets of $222,000, 
including enlargements and improve- 
ments costing $25,000 made during the 
past year. A total of $49,279.60 was paid 
for salaries and wages. An interesting 
item is the disbursement of $14,879.80 
for express and freight. The company 
declared a 7 per cent dividend on a cap- 
ital of $179,000, payable Feb. 1. Presi- 
dent James W. Menhall and other officers 
and directors were re-elected. 


1918 Financial 


George Wurtz, for several years gener- 
al Wisconsin traveling representative of 
the mechanical goods department of the 
Diamond division of the B. F. Goodrich 
Co., Akron, O., has been promoted Eastern 
manager of the same department, with 
headquarters in Pittsburgh. 
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Acme Adds to Personnel 


CADILLAC, MICH.,Jan. 183—The Acme 
Motor Truck Co. has made the follow- 
ing additions and changes in its organi- 
zation. H. L. Browne has joined the sales 
force, and will act as factory representa- 
tive in Colorado, Wyoming, New Mexico 
and Utah. He was formerly connected 
with the Service Motor Car Co. J. E. 
Bowles, who, for the past year has been 
special representative in the middle west- 
ern states, will be transferred to the Pa- 
cific Coast, with headquarters at San 
Francisco, commencing at once. George 
P. Gould will act as factory representa- 
tive in Maine, Massachusetts, New Hamp- 
shire and Vermont. 


New Machine Tool Company for Green 
Bay 


GREEN BAY, Jan. 13—The Conrad- 
son Machine Tool Co. has been organized 
at Green Bay, Wis., with a capital stock 
of $300,000 to manufacture turret lathes 
and other machine tools. 


Klumb Engine & Machine Co. Dissolved 


SHEBOYGAN, WIS., Jan. 13—The 
Klumb Engine & Machine Co., which dis- 
posed of its plant and equipment some 
time ago, has discontinued business and 
the corporation has been dissolved. 


Ford to Use Power Dams 


DETROIT, Jan. 183—The Henry Ford 
interests have secured options on nearly 
all power dam locations on Rouge River 
from Dearborn to Northville. There are 
three power dams at Northville, three 
between Northville and Plymouth, one ai 
Plymouth, one at Newberg and one at 
Nankin. Utilization of all power of nine 
or ten dams is contemplated, it is said. 


Ford Branch Managers Meet 


DETROIT, Jan. 13—Branch managers 
of the Ford Motor Car Co. were in an- 
nual convention here Jan. 7 to 11. Prac- 
tically every sales district in the United 
States and South America was repre- 
sented. Managers were unanimous in 
declaring the 1919 business outlook was 
unusually promising, and a number pre- 
dict that the end of the season will see 
all previous sales records shattered. 

The following branch managers were 
present: 


R. S. Abbott, Atlanta: W. C. Anderson, 
Chicago; O. L. Arnold, Pittsburgh; L. C. 
Block, Philadelphia; H. M. Buckley, Fargo, 
N. D.; J. A. Deignan, Oklahoma City; H. C. 
Ethridge, Jacksonville; A. W. Gilpin, Mil- 
waukee; C. L. Gould, Omaha; B. L. Graves, 
Los Angeles; E. H. Hampton, Buenos Aires, 
Argentine, S. A.; J. A. Handin, Salt Lake 
City; J. J. Harrington, Boston; Charles J. 
Hendy, Denver; C. C. Hildebrand, Minne- 
apolis; Joseph W. Holt, Charlotte, N. C.; R. 
P. Jones, Washington; J. S. Keown, Louis- 
ville; A. J. Langford, Dallas; J. B. Lund, San 
Francisco; W. M. MacDonald, Houston; F. E. 
McClure, Cleveland; W. S. McNamara, Port- 
land, Ore.;: P. F. Minnock, Des Moines; H. K. 
Munroe, New Orleans; R. S. Neeley. New 
York City; G. C. Nichols, Cincinnati; Gaston 
Plantiff, Long Island City; R. P. Rice, Kan- 
sas Citv; E. L. Rockelman, Seattle: N. J. 


Schmucker, Jr., Scranton: G. B. Tyler. Buf- 
falo; N. Udell, Indianapolis: C. S. Williams. 
Memphis: J. J. Wright, St. Louis. 








Feb. 


Feb. 
Feb. 


April 


Jan. 


Jan. 


Jan. 


Jan. 


Jan. 


Jan. 


Jan. 


Feb. 


Feb. 
Feb. 


Feb. 


added. 


place. 


ENGINEERING 
Ss. A. E. Meetings 


4-6—New York. Winter 
Meeting. Society of Au- 
tomotive Engineers, En- 
gineering Societies’ Build- 
ing. 
6—Victory Dinner, Hotel 
Astor, New York. 
5—Minneapolis Section, S. 
. k.— Hotel Radisson. 
“Radiator Cooling Fans.” 


March 5 — Minneapolis Section, 


S. A, K.—Hote: Radisson, 
“Tractor Service and 
Sales.”’ 
2—Minneapolis Section, 8. 
A k.—Hotel Radisson. 
“Implements Designeu tor 
Tractor Belt Power and 
Their Characteristics.” 
MOTOR SHOWS 
11-ls—Los Angeles, Cal. 
Automotive Exposition. 
15-18 — Spokane, Wash. 
Progressive Aulomotive 
Show in dealers’ sales- 
rooms. Auspices of Spo- 
kane Automobile Chamber 
of Commerce. 
16-18—Dallas, Tex. First 
Annual Mid-Winter, Adol- 
Phus Hotel Annex. Dr 
W. G. Langley, Manager. 
20-25 — Shreveport, t.a. 
Shreveport Automobile 
Dealers’ Assn. Henry B. 
Marks, Manager. 
2u-25 — Hartford, Conn. 
Broad Street Armory, Au- 
spices of Agricultural In- 
terests. 
24-30 — Milwaukee, Wis. 
Eleventh Annual, Milwau- 
kee Automobile Dealers, 
Inc., Auditorium. Bart J. 
Ruddle, Manager. 
25-Feb. 1—Chicago. Pas- 
senger cars, Coliseum. 
1-15—New York. Automo- 
bile Dealers’ Assn. Charles 
A. Stewart Manager, Ho- 
tel Woodward, Broadway 
and 55th St. 
5-6 — Chicago. Trucks, 
Coliseum 
5-8—Fargo, N. D. North 
Dakota Automobile Teal- 
ers’ Assn.. Auditorium. 
19-15—San Francisco, Cal. 
Third Annual Pacific Au- 
tomobile Show, Motor Car 








Feb. 


Feb. 


Feb. 


Feb. 


Feb. 


Feb. 


Feb. 


Feb. 


Feb. 


Feb. 


Lober Mfg. Co. Enlarges 


TOLEDO, Jan. 9—The Lober Radiator 
& Mfg. Co. has been incorporated with 
a capital stock of $50,000 to take over 
the Lober Art Brass & Specialty Co. The 
present plant is to be enlarged and 5000 
ft. of floor space and 100 employees 
The concern made airplane ra- 
diators during the war. 
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Dealers’ Assn. of San Feb. 24-March 1—Kansas City, Mar. 12-19—St. Joseph, Mo. 


Francisco. Exposition Au- Mo.—Kansas City Motor Sixth Annual, St. Joseph 
ditorium. G. A. * Wahl- Lealers’ Assn. E. E. Automobile Dealers’ Assn. 
green, Manager. ike, Manager. March 15-22 — Boston, Mass. 
10-15—Rovchester, N.Y. Feb. 24-Mar. 1 — Springfield, Boston Automobile Deal- 
Rochester Automobile Mass. Automobile DVeal- ers’ Assn. Chester IL 
Trades Assn., Exposition ers’ Assn. Harry W. Campbe.l, Manager. 
Park. George C. Donahue, Stacy, Manager. Mar. 15-22 — Harrisburg, Pa. 
Manager. Feb. 24-Mar. 1—Portland, Ore. Harrisburg Motor Dealers’ 
15-22—Newark, N. J. N. J. Ninth Annual, Dealers’ Assn., Overland Ware- 
Auto Exhibition Co. Ca- Motor Car Assn., Audi- house. J. Clyde Myton, 
lude Holgate, Manager. torium. M. O. Wilkins, Manager. 

15-22 — Cleveland, Onio. Manager. ‘Mar. 22-29—Pittsburgh Auto- 
Cleveland Auto Show Co. Feb. 27-March 6—New York mobile Dealers’ Assn. of 
Fred H. Caley, Manager. Aircraft Exhibition by Pittsburgh. Joann J. Bell, 
15-22—Minneapolis, Minn. Aircraft} Manufacturers’ Manager. 

Minneapolis Auto Trade Association, Madison March 22-29, Passenger Cars; 
Assn. Walter B. Wilmot, Square Garden. April 1-5, Trucks—Brook- 
Manager. March — Scranton, Pa. Thir- lyn. Breoklyn Motor Ve- 
15-22—Albany, N. Y. Al- teenth Regiment Armory, hicle Dealers’ Assn. I. 
bany Automobile Dealers’ Scranton Automobile Kirkham, Manager. 
Assn. State Armory. Assn. Third week March—Trenton, N. 
17-22—St. Louis. St. Louis March—Utica, N. Y. Utica Mo- Trenton Auto Trade 
Auto Mnfrs. & Dealers’ tor lealers’ Assn. W. W. Assn. John L. Brock, 
Assn. Robert E. Lee, Garabrandt, Manager. Manager. 

Manager. March — Great Falls, Mont.— April 5-12—Montreal, Can.—Na- 
17 - 22 — Louisville, Ky. “Oonvana Automobile Dis- tional Motor Show of East- 
| ouisville Auto Dealers’ buters’ Assn. ern Canada, Victoria Rink, 
Assn. March—Philadelphia, Pa. Phila- T. C. Kirby, Manager. 


17-22—Des Moines, Iowa. 


de.phia Automobile Trade Not decided—Bridgeport, Conn. 


Tenth Annual, Des Moines Assn. Passenger cars. Auspices of City Battalion. 
Automobi.e Dealers’ Assn. March 1-8—Detroit, Mich. De- B. B. Steiber, Manager. 
C. G. Van Vliet, Manager. troit Automobile Dealers’ Not decided—Indianapolis, Ind. 
17-22 — Pittsfield, Mass. Assn. H. H. Shuart, Man- Indianapolis Auto Trade 
Pittsfield Automobile ager. Assn. John B. Orman, 
Dealers’ Assn., State Ar- Maren 3-8—Columbus, O. Co- Manager. 

mory. James J. Cailahan, lumbus Automobile Show 

Manager. ow oe bse TRACTOR SHOWS 
17-22 — Passenger Cars; . W. Freeman, Manager. oF __ 

Feb, 24-27, Trucks—South March 3-8—Buffalo, N. Y. But. 28" 20°25, = Hartford, Conn. 


Bethlehem, Pa. Lehigh 
Valley Auto Shows Co. Assn. 
J. L. Elliott, Manager. 

17-22—Grand Rapids, Mich. 
Grand Kapias Automobile 


Mar. 5-8—Quincy, IIl. 
Automobile Trades Assn., ing, Kansas City Tractor 


falo Automobile Dealers’ Feb. 24-Mar. 1—Kansas City, 


Mo. Fourth Annual Trac- 
Quincy tor Show. Sweeney Build- 


Business Aasn. 5. T. Gon- Armory. Club. Guy H. Hall, Sec. 
lon, Manager. Mar. 10-15—Paterson, N. J. Feb. 18-22—Wichita. Kan. An- 
18-22—Baltimore. Md. Bal- Paterson Automobile we, Shs etnes Eee 
timore Automobile Deal- Trade Assn., Fifth Regi- and Thresher Show, 
ers’ Assn. and Automobile ment Armory. H. Mac- ban Tractor and 
Club of Maryland, Fifth Ginley, Show Manager. Thresher Club. Forum. 
Regiment Armory. H. M. d I 0-15— 

Lucius, General Manager. March. 10-16-"Syracuse, N.Y: CONVENTIONS 


22-Mar. 1—Hartford, Conn. 
Hartford Automobile 


Dealers’ Assn., Enc., Broad ner, Manager. 


ers’ Assn. Harry T.Gard- Feb. 4-6-—New York. Meeting 


Society Automotive Engi- 


Street Armory. Ben F. Mar. 10-15—Omaha, Neb. Four- neers. 

Smith, Manager. teenth Annual, Omaha Feb. 25-28—New York. Six- 
23-March 1—Cedar Rapids. Automobile Trade Assn., teenth Annual Conven- 
Auditorium, Automobile Auditorium. Clarke G. tion. American Road 
Dealers’ Assn. Powell, Manager. Builders’ Assn. 


Last year there was ene motor vehicle 
for every 20 persons in the United States. 

Two years ago, only five states boasted 
registering more than 200,000 cars each. 
Last year eight states went over this 
figure. This year there are ten states 
well over 200,000 and one more that has 
nearly reached this total. Two years 
ago, not a single state had reached the 
300,000 mark; even New York was well 
below it. Last year, New York, Illinois, 


Motor Vehicle for Every 18 Persons Ohio and Pennsylvania topped 300,000. 


This year Iowa went into the 300,000 
class and two states, New York and Ohio, 


For four years, Iowa has held first graduated out of it into the 400,000 class. 
She started out after a record in To-day, eighteen of the forty-nine 
1915 by registering a motor vehicle for states and territories can count their 
every 16 persons and each year this has motor vehicles in figures of six digits, 
been consistently bettered. In 1916 it was which is two states more than last year. 
13, and Nebraska tied the record. Prior 

to 1916, California was the leader, having -- 

a motor vehicle for every 27 in 1912 and 
fur every 19 in 1914. Nebraska took first 
place in the year between, 1915, register- ST. LOUIS, Jan. 9—The National Tool 
It is & Mfg. Co., is now building three new 
hardly fair to give the place that year to models of automobile transmissions, de- 
the District of Columbia, which had a_ signed for small, medium, and heavy 
vehicle for every 21 persons. 


Three National Tool Transmissions 


types of passenger cars. 


Simpson Now Victory Truck 


ST. JOSEPH, MO., Jan. 13—The Simp- 
son Truck Co. has changed its name to 
the Victory Truck Co., and has increased 
its capital stock from $50,000 to $100,000. 


Starkweather-Snook Open Chicago Office 


FORT MADISON, IOWA, Jan. 13— 
The Starkweather-Snook Corp., manu- 
facturer of the S. & S. shock absorbers, 
has opened a branch office and warehouse 
at 1402 South Michigan Avenue, Chicago, 
with Chas. Snook in charge. The main 
office and factory will continue at Fort 
Madison and the Chicago branch will 
carry a complete stock. 


Torbensen Axle Co. Erects New Building 


CLEVELAND, Jan. 15—The Torben- 
sen Axle Co. have started work on a new 
two-story brick, steel and mill con- 
structed building, 100 x 140, as an addi- 
tion to its present buildings, to cost about 
$75,000. Completion of the building is 
scheduled within 45 days. 
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